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FUNCTIONAL DESCRIPTION 


AUXILIARY MEMORY TRANSFER UNIT (AMTU) 
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Figure 1-1 Auxiliary Memory Transfer Unit 


SECTION I 

PHYS ICAL DESCRIPTION 
1-1 GENERAL 
The pune Rey Memory (AMTU) is housed in a single cabinet 
designated ag 3 oS a, 1-1). ‘The functional printed circuit 
boards which contain ‘the logic for the AMTU are located within 
ie racks of Bay 3. Each rack has 33 board locations. The 
tio racks « are mounted one above the other in Bay 3. The top rack 
is designated 3A1 and oe bottom 2ack is aastonaked 3A2. All 
a tae and ce te Sa to each board enter from the rear through 


a . special 136-pin Elco ‘Eingertype connector. Interconnecting 


~ 


wating between the functional boards of both n racks is « effected 
by jake of pisiatinsk ss sone on a solid plane behind the card 
an mai ‘oe connect electricsliy to the ‘fingers of th the Elco 
chek anteiene:. 3 Located directly below rack 3A2 is a cable 
connector tak: whekaial: 5 reference ee he ae On this 
panel are mounted seven Burndy-Type connectors, four of which 
gees race a the Drums and Disks, one of which interfaces with 
a control Processor (AMCP) and one of which interfaces with a 
Fast Memory. A single RG58 coaxial connector is also mounted on 
the connector panel and carries the System Clock into the AMTU. 
From ene ener eee interface with the AMCP through 
Six cable cards located i2.he center portion of the rack designated 


ny 
he 


3A2. See iin 1-2 for more . detail. 


j-2 RACK ORGANIZATION 


Al is divided into three distincé functional blocks. Jack 
_locations 33 through 20 are dedicated to the functional boards 
which implement the logic functions associated with the Drum 


‘Transfer Subunit designated TSU%. -.Jack location 19 through 


14 are dédicated to the functional boards which implement the 
logic functions associated with the Transfer Unit Interface 
Muiltiplexor (TUIM). Jack ieeabions 13 through 1 are dedicated 
to the functional boards which implement the logic functions 
associated with the Disk Transfer Unit designated TSU2. 
1-2-2. RACK 3A2 This rack is also divided into three distinct 
functional blocks. Jack locations 33 through 20 are dedicated 
to the functional boards which implement the logic functions 
seenaies With EKEX TSUL. Jack locations 19 through 14 are 
dedicated to the cable boards which connect the functional 
boards to the Burndy connectors on the connector panel 3A3. 


a-3 FUNCTIONAL BOARD TYPES 


There are fifteen different functional board types serving 

64 of the 66 available Jack locations on racks 3Al and 3A2. 

Boardacot=tne same type are interchangeable except for the 

Siteel aaneseins required as specified WXEX in the following 
analysis. 

ous 


1-3-1 DRUM TSU The two Drum TSU's require the following 


MHSEXX board types: 


2 


_.. CONTROL REGISTER TYPE + 700606 
Each Drum TSU requires five of these boards, one 
Bed rece ay each in Jack locations J33 through J29. The five 


boards are completely interchangeable. This 


aes. - interchangeability extends to the Jack locations 
in ZXHEXSEKESXENERE all XXNEXXRHREXX four TSU's 
wherein this board is used. 
CONTROL LOGIC TYPE 4 700687 
Each Drum TSU requires one of these boards in Jack 
location J28. This board can be used in Jack location 
J7 of either Disk TSU with some external sperane 
required. External jumpering is also required to 
adapt this functional board to the two different 
Drum types used in this System. 
POSITION COUNTERS TYPE # 700624 
~o-""" Bach Drum TSU requires one of these boards in Jack 
— leeation J27. This board can be used in sack location | 
os of either Disk TSU with some external jumpering 
_ required. 


* 


DATA BUFFERS TYPE # 700687. 


~—~~ Each Drum TSU requires three of these boards, one 


each in Jack location J26 through J24. A different 


external jumper configuration is required for each 


ee 


three Jack locations. ee in Be oe ay ees ee 


_FORMAT GENERATOR CARD NO. 2 TYPE # 700725-2 
EHRK Each Drum TSU eeeaiee one of these boards 
in Jack location J23. 
FORMAT GENERATOR CARD NO. 1 TYPE # 700725-1 
_ Each Drum TSU requires one of these boards in 
Jack location J21. 
1-3-2 DISK TSU Each of the two Disk TSU's require the following 
eight basic functional board types: 
—— CONTROL REGISTER TYPE # 700606 
Each Disk TSU requires five of these boards, one 
each in Jack locations J6 through J2. The five 
boards are completely interchangeable. This 
interphangeability extends to the Jack locations in 
« all four TSU's wherein this board is used. 
CONTROL LOGIC TYPE # 700687 
Each Disk TSU requires one of these boards in Jack 
location J7. This board can be used in Jack location 
¢ 


J28 of either] Disk TSU with some external jumpering required. 


POSITION COUNTERS TYPE # 700624 
Each Disk TSU requires one of these boards in Jack 
location H2YX8xXXEXX J8. This board can be used in 


me Jack location J27 of either Drum TSU, with some 


external jumpering required. | 


“FORMAT CONTROL TYPE # 700636 
Each Disk TSU eacuieee one of these boards in 
Jack location Jl. 
DATA BUFFERS TYPE # 7007@63 
Each Disk TSU requires two of these boards, one 
each in Jack locations J7 and J8. A different 
external jumper configuration is required for each 
of the Jack locations. 
TRACK POSITION TYPE # 700621 
Each Disk TSU requires one of these boards in 
Jack location J1l. 
DISK CONTROL A TYPE # 700708 
Each Disk TSU requires one of these boards in 
Jack iecation J1i2. | 
DISK CONTROL B TYPE # 700711 
Each Disk TSU requires one of these boards in 
Jack location J13. 


€ 


1-3-3 TUIM The TUIM located in rack 3Al requires the following 
AViree : 


kee basic functional board types: 


MEMORY INTERFACE TYPE # 700589-1 
The TUIM requires three of these boards, one 
each in Jack locations 314 through J16 of rack — 
BAL. A different external jumper configuration 


«ig required for each of the Jack locations. 


CLOCK TYPE + 700630-1 
The TUIM requires one of these boards in Jack 
location J17 of rack 3Al. 
PRIORITY LOGIC TYPE # 700609-1 
The TUIM requires two of these boards, one each 
in Jack locations J18 and J19 of rack 3Al. 
1-3-4 CABLE BOARDS The following two basic cable board types are 
required: | 
|. DRUM AND DISK INTERFACE CABLES TYPE # 700694 
Four of these cable boards are required, one 
each in Jack locations J19 through J16 of rack 
3A2. The four boards are completely interchangeable 
among Jack locations J19 through J16 of rack 3A2. 
NOTE 
Jack locations J22 on card racks 3AL 
and 3A2 are not available for future 
expansion. The associated space within 


each rack is regquirdd to accomodate the 


IRKEXKSEK OScillator 


package mounted on the *X functional 


board in Jack location J23.. 


SECTION II 
FUNCTIONAL DESCRIPTION 
2-1 INTRODUCTION 
The Auxiliary Memory Transfer Unit (AMTU) is controlled by 
the Auxiliary Memory Control Ssieilen acs in turn is. 
. i (Ste Vieure 2-4). 
“supervised by routines stored in Central Memory/\ The AMCP 
issues I/O commands to the AMTU which interpets these commands 
detexymipe #rans fer-tength and direction 
to select a device and a Central Memory address between which 
transfers are to take placexuxx and to seteenine transfer iengen 
and direction. Within this section the interface Between the 
AMCP and the AMTU will be discussed on a functional basis and 
then the interface between the AMTU and Centrad Memory (Fast 
Memory and Core Memory) will be discussed. 
2-2 DISCUSSIONAL TECHNIQUE 
When appropriate this handbook will cover functions according 
to a real time sequence of events happening within the System. 
As each logic implementing device is introduced in the discussion 
for the first time, ample reference into the logic documentation 
will be made within the text. However when the device is referenced 
again reference into the logic will not always be provided. In 
like manner when a function is introduced for the first time it 


will be discussed in detail but if the function is referenced MxXX 


ESHX or in 


later it will be in XNX¥X general terms only Bx 


some cases the paragraph in which the function is discussed in 


Rag ge det | Sst | 
detail is referenced for the convenience of the reader. 
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2-2 I/O CONTROL (BASIC CONCEPT) 

The following paragraphs discuss on a concept level the 

ee actions taken between the AMCP and the AMTU;- actions 
which can best be goreeead to as I/O Control. 

2-2-1 ATTENTION Communication between the AMCP and the AMTU 

is initiated by the AMTU. When power is first applied to the 
AMTU, it assumes a Reset condition which enables the generation 
of an Attention eoige (ATTN) by Unit @ 6X within each of the 
four KX TSU's. The four ATTN lines —_ OR-gated and enter the 
AMCP on a Single line. The AMCP has an option , once communication 
begins, to disable any one or all of the four ATTN pulses. The 
ATTN pulse is generated repeatedly in synchronization with its 
rate of angular rotation. The pulse is actually a marker 
referenced to a space of one record length, a record being the 
Space required to store 512 data words KIX each consisting of 
24 data bits. After communication begins, the XX ATTN pulse 
continues to be generated but not necessarily for every sector 


. which will generate 
and the unitam oe Py the ATTN within each TSU becomes a function 


of AMCP control. 


the ATTN pulses by generating a command to one unit in one of 


the four TSU's, which causes the commanded unit to report its 


arene tcertad 


“yp 


ahoutey pestedon 


four times per sector and 


in the case of a Disk , to report its present track position, 


a 


* 


The unit is also requested to indicate wheher or not itkxx 

is engaged or is about to engage in a transfer EMXSXXX on 
Central Memory . In the initial stage of communication the response 
will be negative. However, as communication proceeds the 

AMCP BBKHX¥ generates command instructions which will eventually 
).0:0:0.0.9.6.9. bring a positive response. 

2-2-3 OPERATIONAL INSTRUCTIONS The AMCP uses the preselection 
status information to select a Device for an epee: tonal instruction 
by loading various Control Registers withing one of the four 
TSU's of the AMTU. The operations that can be performed by 

the AMCP are discussed in the following subparagraphs: 

2-2-3-1 Position Only This XKMEXKKEXHN operation applies to 

a Disk device only. The operation involves the mechanical 
positioning of the read/write elements (heads) on the Bisk. The 
instruction is executed within one sector of engular rotation by 
the Disk, However, the actual mechanical positioning involves 
on the order of 50 milliseconds for ee A Bosition 

Only operation is mdeeaeed only after all ¥BEREHE space on 

Ate ayaeasie surfaces for the operating eee are exhausted 

nt el be exhausted by a transfer under consideration. 

2-2-3-2 Read Data And Class Code This operation applies to 

both Drum and Disk. It is-used to pesneter Gate from the 


+ 
by ¥ 


Device to Central Memorygz#% as indicated by the Read Data portion 


of the operation. The Read Class Code portion of the instruction 


indicates that the class code (an information field used by the 


| 


AMCP to classify the data field which it precedes) is to be 
read and stored in a registerXKxXiaXEKKXX until the end of the 
record at which time the AMCP may interrogate ‘i di, 
2-2-3-3 Write Rata And Class Code This operation speaaes to 
both Drum and Disk Devices. It is used to MXX transfer data 
from Central Memory to the Device, as indicated by the Write 
Data portion of the operation. The Write Class Code portion 
of the operation, indicates that the class code which has Been 


as Cavs « , Ve 0 ewan | 
by the AMCP, is to 


loaded into a register ae 
be HHKH shifted out of the register onto the Device surface 
into a space MEXEKEXHENAKKXKHXWEX KNEXEKXXERERERXX preceding 


within the record 
the space,awhere the data is EX¥KX to be written. 


2-2-3-4 Compare Class Code And Write Data If Equal This operation 


applies to Disk Devices only. The Compare Class Code portion 


of the operation) that the Class KX Code which was 
loaded into a register XHXEXX by the AMCP, as part of the 
‘operation, is to be compared with a Class Code written into the 
space pre¢eding the data field space within the record to be Kis 
written. When the comparison is equal the Write Data portion 

of the operation causes ata to be transferred from AXRRENEXAIXK 
Central Memory to the selected Disk Device. 

72-2-3-5 Write. Headers This operation applies to the Disk 
Pevice only. The Write Header operation causes a header field 
pie siedicliais is to a space oi the surface of a Disk , just 


a 
preceding the Class field and Data field of a record. The 


2 2 


content of the header field is the complete Disk Address 
of the record in which the header is located. 
2-2-3-6 Operational Instruction Modifiers The basic--operatiens-- 
just described can be modified by additional instructions 
from the AMCP as described in the following subparagraphs: 
(a) Drum or Disk ee This modifying instruction 


applies to both Drums and Disks. Drum Policy indicates 


XEHEXRME that the AMCP is using the angular position report 
obtained from preselection neniroxiay to generateRX a 

a starting address, which begins with the record space, 
KXENDHKAX HAS EXNKREEXEKE which should pass under the heads 

of the selected Device immediately after the operational 
instructions from the AMCP are received by the AMTU. 

A Disk Policy signifies that the starting address is not 
necessarilyfthe MES¥ sector arriving under the selected 
heads after the AMTU receives the Senn ee instructions 
from the AMCP., Disk Policy must always be specifed on a 
Position Only operation, since Drum Policy imposes conditions 
that can not be met by the execution of au Policy operation. 
(b) Continue This operational modifier applies to both 
Disks and Drums. Continue is generated by the AMCP XX when 
a transfer will extend beyond word 512 of a record. XK 
Continue XHEEXMEENEK KKEXEEXSNX advances the Central Memory 
Address and the Device Address sequentially into the next 


SERRXEXHXKEX record of the transfer and resets a record length 


ae 
it 


: 


counter to a full record count of 512. 


(c) Disable Check Code Cycle This operational modifier | 


applies to the Disk only. MW@isable Check Code Cycle 


is used to alter slightly the wayXX in which a longitudinal 
parity check of data is performed. This modifier is 
generated by the AMCP following the detenction ofa 
longitudinal parity error which is judged to be caused 

by a defective read/write element (head). RB Disable 

Check Code Cycle helps to identify which of fe. ois 


heads within the selected band is defective. 


ro. 


2-3 I/O CONTROL (IMPLEMENTATION) 

connection between the AMCP and the AMTU takes place over © 
a 24-bit input busSand a 24-bit output pues. The information 
on the two busses is controlled and interpreted by means of 


the following Control Lines from the AMCP. 


ACTC Activate Command (Select AMTU register) 
(Load AMTU 
WTPC - Write Parallel Command XX838XxxX register) 
RDPC Read Parallel Command (Sample output buss 
| | from AMTU) 
PDS Parallel Data Strobe (Strobe data on either . 
buss ) 


The AMTU acknowledges the receipt of signals on any of the 

first three above Control lines with an ACK Signal RERNXSHEAXX 
returned over a separate Gontrol line to the AMCP. The KNKEXX 
AMTU also communicates with the AMCP by means of the attention 
(arr) Signal. This signal is generated by one unit in each of 
the four TSU's. The ATTN signal is referenced to a specific 
time within a record and is used by the hee dea determine when 
to send operational instructions to the AMTU. 

2-3-1 ATTENTION When power is first applied to EHeAMTU, LEX 

a reset pulse is generated. The reset pulse is generated through 
the circuit on SKEKXX the Selaotin Logic board at Jack location 
3A1 J19 (Sheet 19 Dwg 700903). With power on the TURESET signal 
EXEXX exiting the board through pin 6 stays at ground level until 


‘the capacitors charge to a five-volt level causing the TURESET 


signal to go high. 


9 


NOTE 
Signals within the AMTU which are common 
Given | 

to all four TSU's are given mnemonics 

prefixed with TU. 
2-3-1-1 Enable Attention TURESET is used to reset the AMTU logic 
and to enable the ATTN signal. The latter function is accomplished 
by routing TURESET into the Control logic boards for each TSU. 
The following discussion is referenced to TSU@. However, 
implementation is the gpme for all TSU's. TURESET enters the 
Control Logic board at location 3Al J28 (Sheet 28 Dwg 700903) 
through pin 92. After inversion the continuity of our concern 
is to logic continuity symbol A116. Following this continuity 
path it is seen that the RESET* pulse is used to MEE set a 
latching flip Elop producing the enable Attention level (ENATTN). 
Using the continuity symbol C15 as an aid, ENNATTN can be found 
gated with three other signals to produce a set pulse for a 
latching Flip flop. The signal identified by continuity symbol 
AQ signifies the conditions when the ATTN pulse may be generated, 
beginning with initiation. The actual signals producing the 
aenadeeens are first, BSY*, indicating the TSU is not engaged in an 
operation (This is the condition operating when power is first 
applied to the AMTU), and secondly, EOSWP, which indicates that £ 
an operation has just been completed. EOSWP which literally on 
End-0 £-Swap, is a function to be discussed in detail in later 


paragraphs. 


JA 


The eee the gate being discussed, identified by continuity 
symbol A9, represents , inconjunction with the signal identified 
by continuity symbol XxX A21, a specific time just following 
EOSWP, a time well in advance of the actual time the ATTN signal 
will beXexx produced. The output of the gate latches a flip 
flop which enables a J-K flip flop. The clock input to the J-K 
flip flop is generated as a function of angular rotation of the 
Drum selected within TSU@. When power is first applied to the 
AMTU, Drum Unit @ is automatically selected since the Unit Register’: 
controlling Drum selection is automatically reset. This clock 
pulse Gheeming the Control Logic board through pin 13 is given 


mnemonic TYSSTRO or Strobe-Start—Request. 


a 


-oeenone eo 


NOTE 

Signals pertaining to TSUM only, are 

given mnemonics prefixed with TQ. 
2-3-1-2 Generate Strobe Start Request The continuing discussion 
cis referenced to the logic on Format Generator board No. 1, at 
location Bal g21 (Sheet 22 Dwg 700903). A prerecorded clock 
track on Drum 9, identified by mnemonic BCY and operating at a 
frequency equal to one-fourth the data-bit frequency, drives an 
eight-stage counter. The counter is initially reset by an index. 
geese generated from another prerecorded clock track on Drum @. 


This pulse occurs once pal ee aeioy and is identified as TACH@. 


The TACHZ pulse is first synchronized to the BCY clock before being 


1% 


used to reset the eight-stage counter. The counter is also reset | 

at the end of each record as determined by a decode of the oaeae 
output of the counter. The mnemonic for this -reset-is-End—- 
Of-Record-Pulse a A count decode from this counter marking 

the end of a gap following each record is used to produce the 

SSTRQ pulse. In the Disk TSU the pulse is given mnemonic GATTN. 

In the Disk TSU the Format Generator board called Format Control 
operates siishkis different but a discussion of these differences 
will be deferred until a later paragraph dedicated to Angular 
Position Monitoring. 

2-3-1-3 Synchronization Of ATTN With The System Clock The continuing 
discussion refers back to the Control Logic board at location 

3A1 J28 (Sheet 28 Dwg 700903). The J-K flip flop operated by the 
TASSTRO pulse enables another J-K flip flop operated by the down- 
edge of the System Clock identified by the continuity symbol 

A32. The System Clock enters the AMTU chines the Coax Connector 

at location 3A3 J381 , and is routed to the Clock board at 

location 3Al J17 (Sheet 18 Dwg 700903). The System Clock enters 


the Control Logic board of TSUZ through pin 134 under mnemonic 


(TOMC*-5) The Attention signal leaves the Control Logic board 


under mnemonic TPATIN® and enters evel unory ante toce Nea 


: aa ar eae 7 
Fa am 
ww: a ea 
a nin woe G 


board of the Transfer Unit Interface Multiplexor (TUIM) at 


ase 


“Shes location 3Al1 J14 (Sheet 15 Dwg 700903) through pin 123 


where it is OR-gated with Attention signals coming from the 


other three TSU Control Logic boards. The output of the Ona e 


1k 


is gated with the System Clock (MC) to release the AXXXX TUATTN¥™ 
pulse in synchronization with the 25-népx9-second MC pulse. 

TUATTN* is routed through the cable board at HARKXlocation 

mXX 3A2 J15 (Sheet 48 Dwg 700903) and BARK through connector 

3A3 3380, to the AMCP. - 

2-3-2 PRESELECTION STATUS MONITORING This function is implemented 
by loading certain status information eécardiue a Device 

selected by the AMCP onto the KHXEE input pass to the AMCP. 

The function consists of two steps. First an activate step is 
generated by the AmcpU 

in wae the registerg, soto indicatord¢ to be monitored 
MX¥BX within the AMCP ase selected for monitoring. The activate 
step actually gates the outputs of the register¢,coupnteré- and, sf 
indicatorg onto the buss. The second step 8X generated by ~ 

the AMCP is implemented. for the most part within the AMCP- and 
consists of strobing the buss lines into the: “MCP for sampling. 


This step is referged to as RDPC.Be The AMCP begins by raising 


SHE XD IXEANHARXAX the ACTC signal. This signal- enters 

the AMTU through the cable board at location 3A2 J15° (Sheet 48 

Dwg 700903). The eager. is distributed to all four Control Logic 

boards under mnemonic TUACTC [1 The continuing Secassten will be 
which 

eeccreneed to TSU ,MKXRK comprises the logic in board locations 

AL 320 through @X 3Al 333 as documented in Sheets 21 through 

an 


33 of Dwg 700903. Coincident with the raising of TUACTC the 


AMCP places data on its 24-bit output buss. The output buss 
entevs the AMTU through the cable board at location 3A2 J15 


{7 


(Sheet 48 ¥X ‘Dwg 700903). From the cable board the buss lines 
are routed to the Priority Logic KHWSX No. 1 board of the TUIM 
in location 3Al 319 (Sheet 20 Dwg 700903). The first two bits 
of ie-Huse are ignored during the ACTC step. Bits three and 
four are used to decode one of the EX four TSU's. This decode 
takes place on the Priority Logic No. 1 board. The eoneinde 

19 bits of the output buss are distributed to the Control Logic 
boards of the AMTU, EX The distribution path is through the Control 
Register boards of each TSU. When TSU% is decoded as the selected 
TSURXX the TYTSUG line is raised on the Control Logic board 

of TSUZ. 

2-3-2-1 Activate Control Logic TUACTC enters the Control Logic 
board of TSUG at location 3Al1 J28 (Sheet 28 Dwg 700903) through 
on 40. TPTSUG enters the same need through pin 19. Bits 5 
through 23 of the output buss enter the same board through pins 
20 through 3c. TUACTC and TYTSUG control a latching circuit 
which is one stage in&X a latching Register-Select Register. 

The output of this latching circuit is used to enable the output 
of the Register. The input to the KXKEKX nineteen other stages 
of the-Register is produced by the gating of the nineteen least 
significant bits of the output buss with a pulse generated by 


gating TUACTC with the Parallel-Data-Strobe-pulse (PDS). &X The 
ans | 


TUPDS pulse enters the AMTU through the cable board at location 


3A2 ins te maid 
1% vourved 


a the Priority Logic No. 2 board at location. 3A] 318. of theXZKKEX. 
| Is 


_TUIM. The TUPDS pulse is inverted ESfH to TUPDS*on the 

Priority Logic No. 2 board.¥X TUPDS* enters the four Control | 
-Logic boards through pin 39 (See Sheet 28 Dwg 700903 for the 

Control Logic board at location 3A1 328 serving TSUQ) . 

The nineteen least significant bits cf the AMCP output buss 

operate in TSUS under mnemonics TYCI15 thwough TGCI23). Any 

one or more of these nineteen bits being set causes an ere 
latching circuit of the Register to latch set causing its associated 


output gate to produce a ground level. 


2-3-2-2 Angular Position Monitoring 
Refer to Sheet 80 of Specification A3ES33 for the format of the 
output buss from the AMTU to the AMCP during this functionxxX and 
the other functions eecoedabed with Preselection Monitoring. When 
the AMCP desires to monitor the angular position of Unit 9 within 
TSUZ, output buss bit from the AMCP designated (T@CI11 will be 
set during ACTC, causing a ground level to appear on the Select- 
Position-Counter-@ (SP@) line. This) signal exits pin 56 of 


¢ 


3A1l J28 and enters Position Counter Board at location 3Al1 527 


through pin 84 (Sheet 27 Dwg 700903). With SPY operating the 


IMKEXXORXEXKK of the Position¥¥x®X Counter 


for TSUG is placed on the output buss to the AMCP (OB15 through OB23). 
Once selected the output of this counter remains on the buss 
to be sampled by the AMCP whenever it chooses to do so. The 

ACTC | 


counter is deselected by the AMCP issuing another command in which 


the TgCI11 bit is reset 


(4 


pst err 
(a) Drum The following subparagraphs are concerned with 


——"—" detailed aspects of the implementation of the Angular 


_. Position Monitoring function for the Drum Devices. 
1. Position Counter Incrementation-The - following 


discussion is referenced to TSUZ. The Position 


by pulses operating under mnemonic PCLKQ@. The 
PCLK@ pulse occurs with each end of record pulse 
ane with each of three pulses representang a point 
in time within the Pacexai, as described on Sheet 
54 of Sseedioation A3ES33.%X% The clock pulse which 
indicates ie end of the gap and the beginning of 
the first third of a record is synchronous with 
the SSTRQ pulse generating ATTN as discussed in 
paragraph 2-3-1-2. The PCLK@ is decoded from the 
(e-stage counter on the Format GePereroe No. 1 board 
at location 3Al J21 (Sheet 22 —— - 700903) . KKS This 


introduced 
is the counter previously HYSKKESKH in the discussion 


of ATIN, (oe xq regen See Vigee 2-2 
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2. Clock Specifications For detailed information 
—_———— regarding the prerecorded clock tracks for the 
two types of Drums used in the System, refer to 


—__——_——. the following listed Drawings: 


DRUM TYPE DRAWING NO. 
@XKXOX XXX 

201920 B700898 
1851024 B700852 


3. Cléok RoutitiG The bit clocks (BCG es BC 3) 

Bnd index clocks (TACHY through TACH3) enter the 

AMTU through the cable board at location 3A2 319 
(Sheet 52 Dwg 700903) for TSUZ and identical bit 
clocks and index clocks from the Units of TSUI1 

enter the AMTU through the cable board at location 

3A2 J18 (Sheet 51 Dwg 700903). From the cable boards 
the clocks are ceuked directly to the Format Generator 


No. l boards. 


(b) Disk The following subparagraphs are concerned with 
detailed aspects of the implementation of the Angular 
Position Monitoring fuaceion for the KX Disk Devices. 
1. Position Counter Incrementation The Following 
discussion is referenced to Disk Type TSU (TSU2). 
In a Disk type TSU, Angular Position Monitoring is 


essentially the same. However, since the rotational 


FA 


the orientation of —— pulses in regard to the 

“pisk record format,refer to Sheet 56 BA of Specification 
A3ES33. The €X¥8¥ PCLKG Bede between the : 
gap and the first third of the record is synchronous 
with the Generate Attention (ERE EKX REXEL (GATTN) 
pulse referred to in paragraph 2-3-I-2. The same 


ae . : a | is used 
counter decode on the Format Control Pee noes ee 


the GATTN pulse and the PCLK ocoticing at the end of gap. 

. Clock BX$ Specifications For deveaes imeornacaon. 
7 the prerecorded clock etabes for the Disk, 
refer to EX laa No. B700769. 

3. Clock moutiad The bit ‘clocks (Topp through T2B3) 
ag redex nics: (TIT ge through T2T3) ae the AMTU 
aenough the tobi Beacc ‘at location 3A2 si7 (Sheet 
50 Dwg 700903) for TSU2 snd Agenbiedl Hie clocks and 
index siecke from the Units of 1593 enter the AMTU 
through *X the cable board at location 3A2 J16 

(Sheet 49 Dwg 700903). From the cable boards, the 


locks are routed directly to the ee "Gént rat 


boards. 
2-3-2-3 Track Position Reporting This function applies to Disk 
type TSU's only. When, the PositionEx @Counter for a Unit within 


tutpa * ox CA . Behn Rene De Maan *e an 
= Dace. ‘TSU is selected the current Track samaiehin that unit is also 


loaded ont the output buss to the AMCP. Refer to Sheet 80 of 


Specification A3ES33 for the format of the output buss from the 
Th 3 ? | | 
AMTU" “to the AMCP during thi is function. wie Track kerma ere 


eee ee 2 Bll eee 


Position Register is a latching eesteean, loaded from the output © 
of the Track Address portion of the Disk Address Control Register. 
“Inthe performance of an operational command{not to be confused 
with Breselection Selection Status Monitoring) the Control Register 
output is compared with the Track Address already contained in 
the Position Register. If the two Track Addresses are different, 
the command Track Address is loaded into a Track Control Register 
within the mY nies of the Disk File. 

ae Oh The discussion which follows concerns itself with the 
initial application of power to the AMTU and Disk File. When 
power -is first applied, the Disk File may be at a different position 
than is 48X indicated by the Position Register in the AMTU. Therefore 
if the output of the Position Register were sent to the AMCP 
immediately after power was applied, as part of the Preselection 
Status Monitoring function, the Track Position reported would not 
rer vese: the true peneees of the Disk File ‘TO elimintate the 
possibility OF this erroneous report, the AMCP must generate 
a Track Position command, which causes the Disk File to assume 

: latched 

a position which will also be X8S#eH into the Position Register, 


and KEHKX this command must precede Preselection Status Monitoring 


for any and all Disk Units. 


reemphasized that the command Track Address from the AMCP is not 


ae 
loaded into the Disk File if it is the same Track Address already 


eiguasiaera 


H in the Position Register. tide Gonkteeakinn ieee 


the wnnecessary strobing of the Track Control Register in the | 


R/W/S when the Disk File is already at the commanded track. 


speed of a Disk is slower than that of a Drum and 
since a record on a Disk in six-bit parallel format 
as opposed to 24-bit parallel KX format on the Drum 
a different method of producing an incrementation 
pulse is used in the Disk TSU than that discussed 
for the Drum TSU. In the Disk prerecorded clock 
track pulses are~also used to produce a pulse train. 
These pulses are given mnemonic Bg eae B3 to 
‘identify Units @ through 3 withing a TSU. The TSU 
“TOXWIDE XR SX EXE KEK EX controlling a Disk 


-is -identified by adding the prefix ¥EH T2 for TSU2 


Or T3 for TSU3. The T2BG clock pulses enter the Disk 
TREE Poeane Gonteel poava Sk at location 3Al JZ1 to he 
gated with the Unit 2 acaay Stawell (T2RDY@) entering 
the board through pin 132. The T2B9 clock operates 
a four-stage counter. A decode of decimal 15 from 


a 
the output of this ¥8x¥ counter kX signifies the A 


end of a format 44 word for Unit 2) (EGFWDZ).- A format 
word is defined ue two 50-bit data words. Since the 
number of 50-bit data words in a record is 286, 

there are 143 format words in a record. Format 

words are counted in an eight-stage sipaiteies on the 
Format Control board. A tap from the 8-stage Souter 


signifying 32 format words, produces a PCLKZ pulse 


four times for each record. For information concerning 
ad Ja | 


However, when Power is first applied to the System, the Position 
Register does not reflect the Disk XX File's actual Track position, 
and if a command Track Address from the AMCP contained in the 
output of the Track Address portion of the Disk Address Control 
Register happens to agree with the Track Address “latched in the | 
Position Register, the command Track Address is not strobed into 


the Track Bontrol Register in the R/W/S of the Disk File. To 


rom _occnresme the AMCP must generate 
each Yo a biSheewt Terk Abdsese 
at least two Positioning commandsjfor each Disk Unit to assure 


prevent this sxifrrretor 


that the Disk File is brought into the command loop with the 
oop can only be BXSKER broken by removing power from the Disk 
-File-or the AMTU or both. 
-2-3-2-5 The Track Address portion of the Disk Address Control 
Register is lodated at 3Al 32 through J4 (Shcets 3,4,and5 of 
Dwg 700903 for TSU2 and at 3A2 J2 through J4 (Sheets 35,36, 
The Track Prodi. Regiclers are Voccbed at BAY TM 
‘and 37 Dwg ,700903) for TSU3. iscussion—of—the 
See TSU2 wl SAD TU Loy Tse, AN Vehaild ascucsnn o€ Khe 
-logic implementing the concepts described EXX in thisXgexx 
paragraph, is contained in paragraph 2-4-1, which is dedicated 
to the Position Only operation. It eae suffice to say here, 
that the output of one we the Position Registers is gated onto 
;, the output buss to the AMCP with the Select Position Counter _ 
‘bit (T2SP¢ through T2SP3 for EEWAX TSU2) (Sheet 12 Dwg 700903) 
or (T3SPp eneoush T3SP3 for TSU3) | (Sheet 44 Dwg 700903) which 


a 
was selected by the AMCP as described in paragraphs 2-3-2-1 


2-3-2-6 Position Not Valid This function applies to both 
Disks and Drums. Each time the PCLK operates to increment 

the position counter pT eee to the unit selected for 
Preselection Monitoring , the AMCP is informed by the 

setting « of a dedicated bit on the. output buss. This bit 

is referred to as Position-Not- pWatia (PNV) and goes onto 
the output buss in bit position OB12. The logic involved is. 
illustrated for TSU@ on Sheet 27 Dwg 700903. The Position- 
Not-Valid-Clock aa used in the logic is generated 


Co aA exh Age (c C 


by halving XKE Aieoush a flip flop msdn” a high frequency3sx 


elesk (3.4MHZ for the 1851024 ¥X Drum and 4.4 MHZ for the 

201920 Drum ) produced by an oscillator on the Format Generator 

Board at Jack location 3Al 323 (Sheet 23 Dwg 700903). In the 

Disk TSU the PNVCLK is generated by an oscillator on the | 
(Sheas 2 as 34 Pw, 700403), 

Format Control board at location 3Al1 ope or 3A2 §21/\ The 

oscifllator on the Format Control board is slaved to EKKX a 


prerecorded clock track and produces an output sixteen times 


the frequency of the prerecorded clock input. The output of ak t\ 


| Yne Bee i eee is E2383 on the Format Control board to sadinite x 
ee Coc) woth approximately “ its associated 
costal clock A a frequency of 48. 2MHZ before being routed toy RPGs Position 


Counter board .BxxXs) 


The setting of the 
PNV bit signifies that the actual }SMtC1SNXHEXEKEXDXXXX angular 


position of the Device being monitored is HK BXMtWMER ambiguous 


until the bit is reset, since the Position Counterfiggg 


the process of changing state in one or more of its stages. 


ZL 


2-3-2-7 Busy/Write This function i to both Disks and Drums. 
Srq us 
If the unit selected for preselection,monitoring has already 


= A= 


been selected for a functional operation by a process to be 


discussed in detail in later paragraphs, then, two other bits 


of information are returned to the AMCP over the ¢ 


=nibai) 
ne, re that the unit being monitored has een ae operational 


f: output! buss .ESXEKKXAMERXX These bits of information are Busy, 
ineeeuction, and Write, indicating that the ¥XxX the operation 
WSEXWEAREXBEX is to perform a transfer from Central Memory to 

xx a Device. The generation of an operational instruction and 
siete aati for this discussion , the generation of a write 
instruction, will be discussed in later paragraphs. However for 
en it should be noted that the inversion of an instructional 
decode) signifying a read MKHAEXXHKKEX instruction is actually used 
in the logic (Sheet 27 Dwg 700903 for TSUQ) « It should also 

as noted that READ is produced from a decode of two bits from 
«he output of XX an Instruction Register. The two stages of 

the Instruction Register and the decode of READ are found on the 
Control Register board at location 3Al J30 (Sheet 30 Dwg 700903) 
for TSUG. The signal BSY, it shall suffice to say here, is 
produced when the last register SEXEEXA SEER in a register 

peo conn RE Geence neat acl, any operational instruction 

is loaded. This Register is always what is referred to as the 


Holding Unit Register. When it is loaded from the AMCP its ovtpht 


FULERERXX identifies the Unit which has been selected for the 


77 


commanded operation. The logic for producing BSY is on the 
Logic Control board location 3Al J28 (Sheet 28 KX Dwg 700903) 


for TSUZ. BSY and write (WR) go ey oe output buss in bit 
A 


ca 


positions OB13 and OB14, respectively (Sheet 27 Dwg 700903). 


ZZ 2-3-2-8 RDPC Control Logic @Q@KKKXSS 


MAEKX The data associated with the KxXxX preselection status of 
the unit being monitored remains on the output buss to the AMCP 
until the AMCP deselects the unit being monitored by resetting 
bit 11 on the output buss from the AMCP while es the ACTC 
signal. The data is X8®XS2 sampled by the AMCP when the RDPC 
signal is raised by the AMCP. The strobing of data takes place 
in the AMCP. However the RDPC does enter the AMTU through the 
cable board at location 3A2 J15 (Sheet 48 Dwg 700903). From 
the cable board the RDPC signal enters the Priority Logic board 
at location 3Al J19 where the signal is OR-gated with the ACTC 
and WTPC adel. When any of these three sansis are generated 
by the AMCP the logic on the Priority Logic board returns an 
‘acknowledge signal (TUACK) to the AMP. Other than the KKX 
generation KNX of the RH¥YRXEXSHETXEKE TUACK signal the RDPC 
signal has no significance to ee AMTU during the Preselection 


Status Monitoring function. 


Ze 


2-3-3 OPERATIONAL COMMAND LOGIC The discussion which follows 
is concerned with the generation of operational commands by 
the AMCP and the logic required within the AMTU which translates 
the commands into the detailed functions required for their 
execution. ; 
2-3-3-1 KXNXESKXEKKEASKEREX Control Registers Each operation to 
be performed by the AMTU is initiated by the loading of at least 
three and usually more Control BAX Registers within the AMTU. The 
Fd 

formats of these registers are shown on SHKK Sheet 79 of Specification 
A3ES33. The Control Registers are physically located on the 
five Control Register Boards KX comprising part of each TSU. Of 
the thirteen registers shown on Sheet 79 of Specification A3ES33, 
the following listed registers, only, are Control Registers: 
CLASS @ 
CLASS 1 
DEVICE ADDRESS 
CENTRAL MEMORY ADDRESS 
INSTRUCTION 
MAP 
UNIT NUMBER 
WORD COUNT 

NOTE 
The remaining registers and counters shown on 
Sheet 79 of Specification A3ES33 are located on the 
Position Counter board of each TSU, with the exception 


of the Register Select latching register, which is 


located on the Control Logic board of each TSU. 
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(a) Control Register Board Bit Assignment Each Control 
Register board handles up to five bits of each Control 


Register according to the following assignment: 


BIT NUMBER CONTROL REGISTER BOARD 
Bix 

23-19 #1 

18-14 #2 

13-9 +3 

8-4 7 #4 

3-9 #5 

NOTE 


~ Control Register Boards are physically identical. 
The functional differences are implemented through 
back plane output input wiring. When a Control 
Register board does not require certain bits from 
the AMCP output buss for a given Control Register, 
the Control Register stages assigned to those bits 
are simply non-functional. 


(b) Control Register Load Sequence To perform an operation 


with the AMTU, the Gontrei Registers used must be loaded in a 
specific sequence. Every aioe requires the generation 

of an Instruction command and the Instruction Control Register 
in which the command is stored must always be the first 
‘Eontrol Register to be loaded. The unit within the selected 
TSU which is to perform the operation is determined by a 


unit selection command. The Unit KXHKKEEX Number Control Register 


in which this command is store must always be loaded last in the 
| Ba 


load sequence. The order in which the other Control Registers 
are eaten: a of no concern to the AMTU. 
2-3-4-2 Activate (ACTC) Control Logic The AMCP selects one TSU 
for the execution of an operational command. It begins by 
raising ACTC to select one of the four TSU's as described in 
paragraph 2-3-2. The TUACTC signal combines with the signal 
identifying the selected TSU to select one of the eight Control 
Registers by setting one of the latching flip flops comprising 
the Regisder=celece Register (Refer to paragraph 249-921. Since 
an operational command depends on data from the AMCP, which will 
be loaded into the selected register the register selected must 
be er during the activate step, to prepare it for loading 
with the data to follow on the subsequent load step KX (WTPC). 
This is eeeected fen the AMCP by setting bit 7 on the output 
buss from the AMCP, during the ACTC step. This bit being set 
{also latches a flip flop in the Register-Select latching register, 
which stores it for additional gating during the WTPC step. Since 
the Instruction Register must be BEXIEKXKAXXTEEEXX loaded first, 
bit 23 on the output buss from the AMCP must be set during the 
first ACTC and as stated before bit 7 on the output buss must 
also be set to generate a clear. Using the selection of TSUG as 
an example, refer to Sheet 28 Dwg 700903, KK®X for the continuing 
@teCUuse1Ons poredes in identifying the lesie; Panee eons discussed, 
ay | ; 
the mnemonics saueeteced with the logic continuity Exxyx symbols 


for.the gating involved is provided in the following list: 


S | 


X10 TOTSUG (TSUG Select Bit) 
X11 T@CI9G7 (Enable Load Bit) 


B4 SWP (Swap Signal --Reset in This Gating) 
B3 EOSWP (End-Of-Swap --Reset in This Gating) 
C17 PDS (Data Strobe Pulse) 


X1 TUACTC (XX Activate Signal) 
X9 XX TGCI23 ( Instruction Register Select Bit) 


X12 ( Load Sequence Flip Flop Set) 
“>X2  WTPC ( AMCP Load Signal) 
C6 ( Enable Load Bit Latched in 48 Register) 


X14 SHUN ( Unit Holding Register Select Bit Latched 
in Register Select Register) 


ad 


(a) Clear Instruction Register With the enable load bit 


and the Instruction Register select bit set and the activate 


~ 
+ Name shine Ment yee ee 


(TUACTC signal raised, the data strobe pulse generates a clear 
pulse for the Instruction Register, (CLRI). Two other signals 
involved in the generation offX CLRI as shown in the logic 


eared ee Dwg Oe are Ewen (SWP) and End-Of-Swap — 


ing a functionkxx not 


yet discussed. The signals are gated inhibitively here and prevent 
the generation of CLRI when the Swap function is taking place or 


BX immediately after. 


Cogn ess (b). Set Load Sequence Flip Flop The same gating of signals 
except for the Swap inhibiting signals 


‘that produced CLRI, is used to set a flip flop which shall be 


referred to as the load sequence Elip flop. The BKXAXX EARN ATEXX 
HBEXHERAX set output of this flip flop identified by the continuity 
-symbol X12 becomes a reset enable for jhe, tose Sequences flip 
;flop and also enables the generation of the other seven Control 
Register clear pulses. The generation of the clear signet for 
“any other Contre! Register also depends on the gating of another 


Nolo and PDS, represented by the signal identified by continuity 
BX | 


symbol C3 and the enable load bit being set during ACTC time. 
The activate signal would have to be one occurring subsequent 
to a activate which set the load sequence ree flop, and of 


course it would have to occur prior to the reset of the load 


Re IMEne? £lip flop. The Control Register to be cleared would 
se determined by the Register K¥X Select bit set on the AMCP 


output buss diring the activate step. 

2-3-3-3 Load (WTEC) Control Logic The sect unde whieh followed 
Py a  1eaa step. The load signal from the AMCP (WIPC) enters the 
AMTU } through the cable Doak at FOCerEOn 3A2 515 (Sheet 48 

<a 700903) . KX The signal is distributed to all pons Control 
Logic lee a under mnemonic TUWTEC . | "When the ‘load eegnes sneeeees 
the data strobe p pulse (eps) strobes ENS data on the AMP output 


eat its es a 


buss into the Control Register cleared | during » the preceding 
activate step. Its selection for loading is semembered by EKE a 
nercneng flip flop in the Register-Select register. This register 
‘temenbers the selection until the next activate BREPAREREEEXXXK 
signal = resets ene selection bit of the Sas loaded register and 
sets the selection bit of the foaisber next to be loaded. 

(a) Generate Load Pulse (POT) The Control Register load 


pulse or is me by PDS strobing WIPc at a gate which also 


contains the | TSU ssieee pit PEM FIOOK “(mgrsug) for TSUG 


> 
(Sheet 28 Dwg 700903). Also at the gate are the load sequence 
flip flop set output, and the output of the enable load latching 


a 
flip “flop of the Register Select register. The two inhibit signals 


associated with the Swap function are also present at the gate. 


The 24-bit output buss enters the AMTU through the cable board 


at location 3A2 J15 (Sheet 48 Dwg 700903). XK From the cable 
ee the buss lines are routed to the Priority Logic board of 
the TUIM in location 3Al J19 (Sheet 20 Dwg 700903). From the 
Priority KeER Logic board the data lines are routed to the 
Control Register boards according to the bit assignmnet EXKEXTRES 
7 speeteied in paragraph 2-3-3-1 (a). The data lines enter the 
Control Register boards under mnemonic (TUCI@@ through TUCI23). 
‘(c) Typical Control Register Clear Load Gating The continuing 
discussion is based on the logic on Sheet 29 Dwg 700903 and 
oneal the Unit Control Register as an example. XKXX The Unit 
Register clear pulse from the Control Logic board (CLRI) enters 


significant 


the Control Register board for the least xx 


bits of the AMP output buss, through pin 100 at location 3Al 329. 
: nae | 
The pulse operates on the Control Register board under mnemonic 


TOCLRUN for TSU . This pulse resets the two-stage Unit Control 


Register. This occurys during the activate step. When the WTPC 


Signal~is raised the POT HX%X pulse operates. POT enters the 
same board through pin 49 and is gated with the data at every 
Jan -Se 


| Control Register fAGe*% control gate on the board. A third signal 


y: 


XX operating is the signal representing register selection. This 


signal is the outputKxxx of KX a flip flop set in the latching 
_. Register Select register on the Corf€rol Logic board. When EEXX the 
wees 


Unit Register has been selected during the activate step the 

TSSHUN eee eatieea and the jam-set control gates to-wnien 
T@SHUN is presented are enabled and the POT pulse strobes data 

into the register stages controlled by T@SHUN. In the case of 

the Unit Register, KE the Sits Bits involved are TUCI23 and 

TUCI22 entering the Control Register board through pins 118 

and 112, respectively. When a data bit is high, the Control Register 
stage with which it is associated, sets, and when data bit is 

low, the Control Register stage with which its is associated, 
remains reset. The other Control Registers operate in an WHERXte 
taeneacat manner. The only things which differ are the edicts pulse, 
the register select bit, K&xX and the assignment of data bits. 

(d) Reset Load Sequence Flip Flop To reset the load 
sequence flip flop , which was set with the Instruction KEEX 
Register selection, (Refer to paragraph 2-3-3-2(b) ) a Unit 
Register selection must be made. ihe sting of WIPC with the 
enable load signal and the Unit Register Select (SHUN) signal 
generates a K-enable for the load sequence flip flop (Sheet 
28 Dwg 700903 ) for TSUY. The down-edge of the PDS strobe pulse 
occurring in the WTPC following the latching of these two signals 
into the Register Select register, causes the load sequence flip. 


flop to set, signifying the completion of the load sequence. 


Tae 


(e) Set Busy and Registers Full Flip Flops The POT pulse 


S5° 


which strobes data into the Unit Register is gated with the Unit 

Select bit stored in the Register Select Register (SHUN) is 

produce a jam~set for a Registers Full (RFUL) flip flop and a 

clock-set for a Rusy (BSY) flip flop. It is significant to note 

that KEK both of these flip flops are set at the end of the load 
i 

sequence. The resetting of these flip flops is produced by the 

Swap function, which is discussed in later paragraphs. The 

logic for these flip flops snc Se identical for all four 


shown for TSU% on Sheet 28 Dwg 700903. 


3C 


2-4 IMPLEMENTATION OF OPERATIONAL COMMANDS 

The discussion which follows is concerned with the implementation 

of each of the possible operational instructions given by the 

AMCP to the AMTU. Since the interface with the AMP is of 

prime concern for this part of the discussion, data flow 

from Central Memory and data requests to Central Memory will 

be covered Ln IX its most WENRXAEIX general aspects while 

the detailed discussion will be dedicated to the control | 
cm § the see: ny \ and ’ 


aspects of each operation which interface with the AMCP{ Beginning 


with paragraph 2-5, the data request logic e 


is kk discussed in detail. 

2-4-1 POSITION ONLY FUNCTION This function applies to Disks only. 
The discussion which follows will concern itself with TSU2 only . 
Implementation of Position Only for TSU3 is accomplished in 

an identical manner. Refer to Sheet 80 of Specification A3ES33 
for the instruction format. Bits 15 through 21 on the output buss 
of the AMCP are used in generating any instruction. BX Bit 21 is 
set for a Position Only function. The Drum Policy bit and the 


Continue bit must be reset. Bit 17 an 18 have no significanee 


\. during a Position Only Function and jthe co control functions with 


Bk Leceeriseen™ : 


which they are identified ar be inhibited by the Position Only 


bit being set. 
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2-4-1-1 Position Only Load Sequence The Instruction Register is 
loaded first as always with bit 21 being set and bits 16 and 20 
being reset. The state of the data loaded into the other stages 
of the Instruction Register is of no significance to the AMTU. 

The logic for loading the Instruction Register for TSU2 is shown 
on Sheets 7 and 6 of Dwg 700903. When the tnstraction on ee 
has been loaded the AMCP generates another ACTC signal during 
which the Instruction Register Select bit in the latching Register 


XHRXEXX 


Select Register is reset and the Device 3 Address 


Select Sees flop in the KSKEX Register Select register is set. 


This is bit 21 Fon the AMP output buss and anes the output 


aati edhe aber RAE! 


(SDA) out of ss latching flip flop as it clears the Device 
Address Register under mnemonic X¥22X T2CLRDA (Sheets 6 and 7 

Dwg 700903). The WTPC following ACTC loads the Device Address 
Control Register with the data on the AMCP output buss. When a 
pesteien Only command is operating, only the Track Address 

PHEX portion of the Device Address is of KBKEEXYE concern. The 
Track Address portion of the Device Address is ¥& shown on Sheets 
3,4,and oe 700903. The AMP. follows with dienes ACTC signal 
during which the Device Address Register KX Select bit is reset 
and the Unit Register Select bit is set and a clear pulse is 
generated for the Unit Register on the Control Register board at 
Tr cobaae 3Al J96 (Sheet 6 Dwg 700903). The clear pulse enters 
this board under mnemonic T2CLRHUN. aes We ne follows the ACTC 


with ‘the WIPc, the data on the AMCP KX output-buss_ Senaee the Unit 
(3% 


Register .WKXRYXKAEXHEEKXEKRIRRERA The Unit Select mie econ the 

Reg betsy Select register enters the Unit Register board at 
tocation 3Al J%6 under mnemonic T2SHUN. 

2-4-1-2 Swap Function (General) The Control Registers are implemented 
in pairs. The bennett Register of eachxXK~ pair, which is loaded 
from the AMCP is referred to as the Holding Register, At the 

end of the load sequence and B*KX at other times(to be discussed 
as appropriate) the contents of the Holding Register is loaded 
into the second Register of each pair referred to as the 
Functional Register, and the contents of the Functional Register 
is loaded into the Holding Register. This cross-loading between 
Control Register pairs, is referred to as swapping. The great 
advantage of a duplicate set of Registers for each function is 
that the AMCP can load the Holding Registers required for an 
operation anticipated, while the Eunctional RegistersKXxX hold 
RK the infomation required for the current operation. The 
Functional Registers are also swapped back into the Holding 
Registers at the end of an operation. This enables the AMP to 


interrogate these registers by selecting them with an ACTC and 


it enables the reading of the contents of the registers 


by following with an RDPC. | ae ee re 


Ne 
Generate Swap fin the Position Only §4K operation the 


swapping function begins at the end of the register loading 


(a) 


am 
e bes 


sequence. The gating of the reset state of Busy (BSY*) and a 
signal produced by the WTPC during which the Unit Holding Register 


is loaded with the SHUN signal, produces a signal when BSY* goes 


= &X 


low. This signal sets a flip flop which HX shall be referred 
to ae the Swap Required (SWPRQ) flip flop. For the logic just 
discussed,refer to Sheet 8 Dwg 700903. The gate controlling 
the flip flop is on the XXX left hand side of Sheet 8. The 
BSY* signal is identified by the continuity symbol Al2 and 
the load Unit Register WIPC is identified with the continwity 
symbol Al3. The SWPRQ signal is gated with a pulse signifying 
the end of a record on the Disk (EORP). 

(b) Generate End Of Record Pulse For the following discussion 
refer to the Format Control board at location 3Al J@1 (Sheet 2 
Dwg 700903). The format word counter discussed in paragraph 
9-3-2-2(b) 1 , generates a pulse which latches a Flin flop to the 
set state at the end of 141 format words. This marks the end 
of the space dedicated to the data field for each record. Six 


EXRXD (accounted for 


format word times later X®&EXXESE 
by the two format words filling out the sector space to 143 
ww oat bechet Novm at 
format wordsiand the decode of four from the format word counter 
in a new count cycle for a new sector format) the end of record 
pulse (EORP) is generated (See figure 2-2 for the Format Control 
Timing). 5 


—smat Control b oahc 


(c) Swap Counter The EOR signal enters the 
board through pin 87 (Sheet g Dwg XX 700903) and sets a flip 


a output of this flip flop enables another flip flop 


the : a 
which is set by mw high freguency clock pulse (CC) which xsxtkex 


was discussed in paragraph 2-3-2-6. When the second flip flop 


sets “the EORP Signal is produced. EORP enables a ERXX third flip 
40 
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flop , which sets on the following X®X CC pulse. The output of 
this third flip flop enables the CC pulses from the Format Control | 
board to operate the Swap Counter. This counter is a Johnston 
counter which produces nine significant periods during a 
complete cycle before resetting. 

(d) Swap Flip Flop The SWPRQ and EORP signals are gated 
to produce an enable for another flip flop, which shall be 
referred to as the Swap Flip Flop. This flip flop sets with 


the first CC pulse after the EORP signal. When set,this flip 


SXMMXXXXXEWEXXX generates the Swap (SWP) signal. 
y 


NOTE 
The Swap counter operates at the end of each 
record without regard to the BMMX Swap (SWP) 
Signal. However most of the decodes of the 
Johnston counter are gated with SWP to produce 


the pulses associated with the Swap function. 


¢ 


2-4-1-3 XX Swap Function During Position Only Operation The 


continuing discussion shall consider the nine decodes of the 


Swap Counter as far as they iene to the Position Only functions 
(a) Swap Count 1 The decode of 1 out of the Swap Counter 

is gated with SWP, the reset state of a Continue flip flop 

| S (CONF) and the CC clockxxx to produce the Swap Device 


Address (SWDA) pulse. The Continue flip flop was #HKX inhibited 


from setting by the Continue bit (bit 16 in the Instruction 


Register}being reset,as required in a Position Only command) . 
al | 


SWDA is a clock pulse which loads the Functional Device Address 
Register with the contents of the Holding Device Address Register 
and loads the Holding Device Address Register with the contents 
of the Functional Device Address Register. Only the Track Address 
portion of the Device Address Register is of concern during a 
Position Only operation (Sheets 3,4, and 5 Dwg 700903). 

(b) Swap Count 2 This decode of the Swap Counter is not 
used in the Position Only operation. 

(c) Swap Count 3 The decode of 3 out of the Swap Counter 
is gated with SWP, CONF*, and CC to produce the Swap Unit Register 
and Swap Instruction Register (SWUNI)pulse. The SWUNI pulse is 
used to swap the contents of the Unit and Instruction Holding 
Registers with the Unit and Instruction Functional Registers (Sheet 
7 Dwg 700903). The output of the Functional Unit Register is used 
to decode a Unit selection. The decode is located on the Control 
Register board at location 3Al J6 (Sheet 7 Dwg 700903). 
The decoded outputs (T2U@—-T2U3) are sea deuead each to a separate 
Disk File Unit. 

(d) Swap Count 4 This decode of the Swap Counter is not 
used in the Position Only operation. 

(e) Swap Count 5 This decode from the Swap Counter is 
gated with the Registers Full (RFUL) flip flop set output, 
+ | | 
sieve. Chee the load sequence has ended but that the Swap 


sequence is in progress. (The RFUL flip flop is reset at the 


end of the Initial Instruction Swap Counter Cycle by the CC clock.). 


A2 


An additional signal gated is the new unit (T2NEWU) signal 
produced by a comparison of the outputs of the Holding Unit 
Register and the Functional Unit Register. The logic for 
the generation of T2NEWU is on the Control Register board at 
location 3Al J@6(Sheet 7 Dwg 700903). When a new unit has 
been selected T2NEWU is raised, and this gate kbroduces the 
SETNUN* pulse. The SETNUN* pulse sets a latching flip flop 
(NUN) causing ee. eeeek euteuk to go low. The NUN* reset output 
of this latching flip flop is presented to a gate controlled 
by Swap Count 9. The function of NUN* at that gate will be 
the 
discussed in paragraph dedicated “téSwap Count 9. Q-A-\-4 

(£f) Swap Count 6 This decode of the Swap Counter is not 
used in the Position Only Operation. 

(g) Swap Count 7 This decode from the Swap Counter is 
gated with bit 20 from the Instruction Register, which is reset 
on a Position Only operation. The bit 20 output operates under 
the mnemonic Drum-Polict-Not (DPOL*). The output of this gate 


¢ 


kepresenting count 7 during a Disk Policy Instruction, is gated 
with the SWAP and RFUL signals. The RFUL signal indicates that 
the Swap Cycle in effect resulted from a new instruction. The 


output of this gate produces a Transfer-Track-Address (XTA) 


pulse. 


4% 


1 Track Address Latched This pulse loads the output 
of the Track Address portion of the Device Address Functional 
Control Register into one of four latching Track Position 
Registers on the Track Position board at location 3Al J11 
(Sheet 12 Dwg 700903) for TSU2. The Position Register loaded 
®S is dependent upon the Unit selected. These four latching 
Position Registers serve to hold the Track Address of each of 
the foie davies assigned to a given Disk TSU, allowing the 


AMCP to monitor Track Address with angular position as part 


44 


of Preselection Status Monitoring. 

2 Track Address Compare A second function served 
by the Position Registers is a comparison of present Track Address 
with the Command Track Address to determine BX if a strobe 
pulse must be generated to load the command Track Address in 
the Device Address Control Register into a Track Control Register 

Neck war 

in the R/W/S of the,Disk Filen This compare function is implemented 
by gating the Track Address gener eeou de T2TA7) with the Track 
Address from the Bosition Register of the Unit Betectea Pare 
12 Dwg 700903). The output of this gating is A@dresscNotaual: 
(T2ANE). If the addresses are not seucie this signal is high. 
Actually, the comparison is taking K®X place constantly , but 
the comparison is strobed by T2XTA of the selected Unit (signified 
by the Cl continuity symbol in as deste. The strobe takes HX#8KYW 
place while T2XTA is high and a Sosieioner=cerepee Pulse (T2POSP) 
is produced if the addresses are not equal. It should be noted 
EXSK that the down-edge of T2XTA loads the command Track Address 
anto the Position eeuieter dedicated to the selected Unit and 
therefore the comparison gate will produce - egual compare 
indication until a different Track Address is loaded into the 
Track Address portion of the Device Address Control Register. 

3 Track Address Routing to R/W/S The Track Address 


out of the Device Address Control Register eae through T2TA7) 
te 


is routed through the Disk Cable card at location 3A2 317 (Sheet 


___50 Dwg 700903) out of the AMTU into the sHey Control 


AS 


* 


| v 
Register in the R/W/S of the,D isk Files The T2POSP pulse is 


sclees* 


routed through the same cable board out of the AMTU into the 
a Nees y ait 

R/W/S of thé, Disk File, and loads the Track Address sates sila a 
Track Control Register as it operates. 

(h) Swap Count 8 This decode from the Swap Counter is 
gated with SWP to generate the Reset-Swap (RSWP) signal. The 
RSWP signal is used as a J-enable for an End-Of-Swap (EOSWP) flip 
flop which sets on the next CC eicae: cat a kK- onal Sew Nhe Swag 
CSW Ke) Sip Srey wick ceseXs on Ye, KOEN Ser e\ock , 

(i) Swap Count 9 When the CC clock operates to Seodaee 
this decode the RFUL signal is still raised and the RSWP signal 
is high from Swap Count 8. A gating of RFUL and RSWP produces 
a J-enable for a flip flop which sets with the CC, producing 
Swap Count 9. The output of this flip flop remembers the condition 
where RFUL was raised, signifying a new instruction, and the 
BNE generation of RSWP, until the information is no longer required. 
This flip flop shall be referred to in text as the Swap-Complete- 
New-Instruction (KX SCNI) flip flop. The set output of the SCNI 
flip flop is required for the generation of the Equal-Strobe-Pulse | 
(EQSTRB) to be discussed. The RSWP signal is gated with the reset 
state of a Continue Switch (CONTSW*) signal which is always reset 
except when operating the AMTU in a maintenance mode. This gating 
produces a reset for the RFUL flip flop. It should be noted that 
‘Ehe same clock which resets the RFUL flip Flop also sees the SCNI 


flip flop, This same CC clock sets the EOSWP Glip flop enabled 


by RSWP during Bi tay rig oe 8, thereby producing the End-Of-KX Swap- 
he CO 


Pulse XK (EOSWE) aes Ye Se ks he Cw Av | Nig Moo, 


2-4-1-4 Generate Equal-Strobe (EQSTRB) Swap Count 9 is gated with 


the set output of the Swap-Complete-New-Instruction(SCNI) flip 
flop and the NUN* aia If the Unit number in the Functional 
Unit Register agrees with the Unit number in the Holding Unit 

peeistee neh EQSTRB pujlse is generated at this time. If the 


Unit-number loaded into the Holding Unit Register does not agree 


with the Unit number in the Functional Register XMXKXKENEIs 
the NUN* sed will be low inhibiting the eanereeien of EQSTRB. The 
eontinuing discussion’ is based on the case where the Unit numbers 

do not agree. The significance of the Unit numbers not agreeing 
is-in.that the EOR Swish ded etaded. wne-cuas Counter Cycle 

dads e Gsectssion is associated with the Unit number selected by | 

the Functional Unit Register: prior to-Swap Count 3 and has no 
reference to the End-Of-Record time for the Unit selected by 

the output of the Functional Unit Register after Swap Count 3. 


Therefore the EOR of the new Unit selected by the Functional 


Register is ‘KX used. . reset the NUN se TL OTS al \ 
Countes C 59M wraieket Be WNP SMe Shp. edn «6 TOS sa Wes, as Senge, PUES a se 
Sou pS exh 
initiate another swe Counter cycle. When Swag Count 9 is Lov ae 
h “'N c\e e 


Nias Suiar 
reached again in thisacycle the EQSTRB pulse is produced since 


the NUN* signal is high. If the EOR pulse generated by the New 


AIX selected by the Functional Unit Register XxX 
foccurs during the Swap Count Cycle which generated the Unit 


7 Register Swap (Swap Count 3 of a new instruction from AMP) it 


a 7aeereen The AMTU,then, has to wait for the next EOR of the 


ese mneteet 


New ere to reset NUN and to produce the EQSTRB pulse. The logic 
AD 


for ignoring the New Unit EOR during a Swap Count cycle, 

involves the setting of a flip flop with the EOR occurring 

before the Swap Count Cycle and using the reset output of this 

flip flop. to Jnhibit the generation of EORP, which is required 

£0 reset the Swap Counter and to enable its inevensntseden by 

the CC aise. The Swap Count decode of 9 is used as a K-enable 

for this same flip flop and the CC clock following Swap Count 9 
resets the flip flop permitting the next FOR ( new unis non 

if New Unit hes been selected) to initiate ee eee Cycle. 


—Poschion 
2-4- 1- 5 eaneete End Of4Operation Swap Required When the EQSTRB 


FET etn Om oe 


~ 


ee | is “generated, it strobes a gate at which the Position Only 
(Post?) signal is ‘present, thereby poeta a jam set for the 

Swap Required Elip flop. This EOR generates EORP as previously 
discussed. XX EORP is gated with SWPRO to produce a K-enable 
for the SCNI flip flop and the following CC ciock resets the 
Flip flop. The SWPRQ signal waits for the next EOR pulse which 
Generates EORP and consequently another WAX SWP signal. 
2-4-l1- 8 End Of Operation Swap Count Cycle ‘The continuing discussion 


is baced on ne assumption that no new instruction os the Xxx 
en 


(a) Swap Count 1 The SWDA pulse is produced again causing 


was a executed. 


the Functional Device Address Control Register to swap its 
contents with the Holding Device Address Control Register. 


Sincé the output of the Holding eee cats are gated onto the 
AO 


-input buss te the AMCP, the Device KAX Address of the just 
completed operation is available to the AMCP, and can be monitored 
-by-the generation of an ACTC selecting the Device Address 


Register followed by a RDPC which permits sampling the ence Ss) 
Oe ae us - Eves ~ 


Cape ePEee 


4 ies the AMCP. > Ara Co, ant A. Nes groans ed 


are PANN a Xatus ve ver Ne. us » 
ce ae tut put 65 1% Peg: Ave) ba as Register, lene 


(b) Swap Count 2 This detode is wt used neice - 

As \ace ee eee SEs é + PP ; a a a on ft 
Oniy—operation. Clene . Ewens- a Vcq ee “ce LERR) oul oe Ane e 
we ce tg AN s Nadas Recs mdveaXora. (es ae Ta: bee deeticet 2 11 A 
eXail ie Oar tar yy 


(c) Svap Count 3 The SWUNI pulse is generated again 


e alse which 


Wie 


causing a swap of the Unit ¥® Registers. The Unit operating 3 
during the just completed operation thus becomes available to gE 
the AMCP upon request. | | _ ° 
(d) Swap Count 4 This decode of the Swap Counter is not ) 

used in the Position Only operation. ‘ 
‘4 


(e) Swap Count 5 Since the Registers Full (RFUL) flip 
flop is reset the SETNUN* pulse is not produced. 
(£) Swap Count 6 This decode is not used in the Position 
only operation. | | 
(3) Swap Count 7 Since the KXXX Registers Full (RFUL) 
flip ae: is reset, the Transfer Track Address (XTA) pulse is 
not produced. 

- (h) Swap Count 8 This ScSORe Pron the X% Swap Counter is 
gated eek SWP again to en ee a J-enable for the wag flip flop. 
cant o\so. aenercte cs he RBSY pulse whida seseks Ahe Busy (Ssy) Mi p Clog. 

~~) Swap Count 9 The EOSWP flip flop sets with the CC 


The | 
eon EQSTRB eal, however, is. 


clock producing Swap Count 9. 


£4 | 


inhibited by the SCNI flip flop being reset. Therefore no 
SWPRQ signal is produced until a new operational instruction 


is received from the AMCP., 


AED 


Drums and Disks. The discussion which follows will reference 
TSUG for  ~ 

the logic implementing this operation as pertains to DrumsxxXx 
and will reference TSU2 for the logic implementing this operation 
as pertains to Disks.\/Refer to Sheet 80 of Specification A3ES33 
for the instruction format. XX Bit 21 on the MX AMCP output buss 


must be reset for both Drums and Disks since Position Only 


is a completely independent operation as discussed in paragraph 


may be set to signify Drum Policy or dala to signify Disk Policy. 
shoul) be ese 
Bit 19 should be reset. Bitg 17/landy18 should be g#set to 
bit | 
instruction. Bits 15 and 16 should also be 


produce the 


reset. 
¢ 


7 a ea | Write KX Data And Class Code Load Sequence For this 


operation the following Holding Control Registers are loaded: 


INSTRUCTION 

CLASS @ 

CLASS 1 

DEVICE ADDRESS 
CENTRAL MEMORY ADDRESS 
MAP (OPTIONAL) 

WORD COUNT 


One Control Register is loaded %X from the AMCP output buss, with 


each. pair of ACTC and WTPC commands as discussed in paragraphs 


£0 


2-3-3-2 and 2-3-3-3. The Instruction Register is loaded first 

and the Unit Register last,as discussed in detail in paragraphs 
2-3-3-2(b) and 2-3-3-3(d). 

(a) peneesee Swap Required And Start Swap Counter For 

this operation a Swap Required (SWPRQ) signal is generated at 

the end of the Register Loading Seguence, as discussed in paragraph 
2-4-1-2(a) and the End-Of-Record pulse (FOR for Disk and ERP@Z 

for Drum) entering pin 87 of the pertinent Control. Logic board 
(Disk or Drum, as the case may be) under mnemonic EOR, initiates 

a Swap KX Counter Cycle, as discussed in paragraphs 2-4-1-2(b,c-.and qd) 
2-4—-2—2 Swap Function During MNXWeEEeX Write Data And Class 


Zotfot The continuing discussion shall consider the 


nine decodes of the Swap Counter as far as they relate to a 


| \.\ , as 
a inst ruceson of Write Data and Cla ea hah C.4 Lae . | 
me oo ray EN} ves TSu's bu Drum ew Nogic sae 
{ eer 34 “ "0 ¢o'3 fs we crekeveuce ; he couN’ Wate ~\ No. Sahu | 


(a) Swap Count 1 The decode of 1 from the Swap Counter 
is gated with Swap (SWP) the reset ein a8 the Continue flip 
flop (CONF*) and CC to produce the Swap Device Address (SWDA) 
cee The Continue flip flop was inhibited K¥ from setting 
by the Continue bit (bit 16 in the Instruction Register) being 
BKEEX reset. SWDA is a clock en which loads the Functional 
Device Address Register with the content of the Holding Device 
Register loaded ae the AMCP. 

1 Drum Device Address Device Address for a Drum 
consists of a Band Address and a Record Address. 


Band Address The Drum Band Address is carried by bits 


10 through 16 of the AMCP output buss, and is loaded into the 
| S/ | 


Drum Band Address Register on Control Register boards No. 2 
and No. 3 (Sheets 30 and 31 Dwg 700903). The output of the 
Drum Functional Band Address Control Register (T@BAG-T@BA6) is 
routed through the cable card at X®3K location 3A2 J19 (Sheet 
52 Dwg 700903) into the R/W/S of the selected Drum Unit. The 
Band Address bits KX are used by the Drum R/W/S to select a 
group of 24 parallel read/write elements (heads) for writing 
on the Drum surface. 
RK Record Address The Drum Record Address is carried by 
bits 17 through 23 of the AMCP output buss, and is loaded into 
the Record Address Register on Control Register boards No. 1 
and No. 2 (Sheets 29 and 30 Dwg 700903). 
| NOTE 

The carry bit between stages 2 and 3 and 

between stages 4 and 5 are brought out of 

the Control Register board. Continuity to EX 

the next stage is implemented by back plane 

wiring when required. The XSSHxX carry bit 

is implemented this way to accomodate those 

address register oe where a carry bit 

is not jesiaea. In the case at 4X hand,a 

preak isX¥X required between the Record Address 

stages MSB of Record Address and the LSB of the 

Band Address Register. BXNXAXXEKEX The break is . 

required since incrementation of XX Drum 


Band Address is not a function of the MSB of 
Deum Rerord Address. ££ 


The output of the Drum Record Address Functional Control 
Register (TYRASY-TORAG) is routed to the Position Counters 
board at location 3Al J27 (Sheet 27 Dwg 700903) to be 
neansicadl with the Position Counter decode of the selected 
Drum sie. Since only outputs from Stage 2 and above of 
the position counter are looked at in the comparison, the 
decode is equivalent to a sector count. When the Drum sector 
count decoded from the Position Counter is equal to the Drum 
Record Address from the Drum Record ndauess. Puneet Tenet poste: 
(TORAG-TGRA6) Record-Compare-Equal (RCE) is produced. It 
is to be noted that the output to the seneaesees from the 
Position Counter is gated by HWHXEX a Unit selection bit (UN) 
in this case, as decoded from the Functional Unit Control 
Register whereas the output to the AMCP from the Position 
Counters is selected by a Register Select bit latched during 
an ACTC. when Preselection Status Monitoring is being performed . 
The eveeue signal being (SP) in that case. 
NOTE 

On a Drum Policy Instruction the Record 

Address in the Record Address Functional 

Control Register must agree with the Position 

Counter output of the selected Unit Berees 

Swap Count 9 is M€ reached in the Swap Count 

Cycle generated by the EOR of the unit which 

is selected at Swap Count 3 of the Instruction 


Cycle. If the Unit selected is not a New Unit, 
| cD | 


(RCE) must be produced in the Instruction 
Cycle. Since the EOR beginning the Instruction 
Swap Cycle also increments the Position 
Counter, there are eight CC clock periods 

: before eNee Count 9 is reachedg whew the aadas 
ns > vito & ew WY 
2 Disk Device Address The Device Address for 

a Disk File consists se a Track, Band, and Record Address. 

Track Address The eek Address is carred by bits 
2 through 9 of the AMCP output buss, and is loaded into the 
Track Address Register on Control ro boards No. 3,X%K No. 4, 
and sie’ 5(Sheets 3,4,and 5 Dwg 700903). The Track Addressx¥xxx 
Henctions Register output is not looked at until Swap Count 7 
Ny of the Instruction Cycle. 

Band Address The Disk File Band naavees: ds LDV.D.STVOO.0 0.4 
carried by bits 10 through 16 of the AMCP output buss,and is 
loaded into the Disk File Band KARX4sexxX Address Register on 
Eontrol Register boards No. 2 and No. 3 (Sheets 5 and 6 Dwg 700903). 
The output” of the Disk File Band Address Register (T2BA1-—T2BA6) 
is routed through the cable card at location 3A2 J17 (Sheet 50 


Dwg 700903), into the R/W/S of the selected Disk File Unit. 


pee Nj OTE 
One MSB stage on the Control Register board is 


not required for Disk File Band Address. 


SA 


Class @ Control Register. The class 3 Mepasiger 
carried by bits @ through 23 and is loaded into the Class @ 


Register located on Register boards No.1 through No. 5. ©KRXX 


aie | Class4(Drum) The output of the Drum Functional 


Class @ Register is gated out with the Enable-Class-@ (ENCLQ@) 
stoned produced on the Drum Format Generator board (Sheet 22 
Dwg 700903). A discussion of the generation, iFENCLO will be 
Semesd to a later paragraph. The (T2CLYG through TECL 33) 
output from the Drum Functional Class Register is presented 
6 gates on the Data BKK phe fer boards at locations 3Al 324, 325, ; 
and 326 (Sheets 24,25, and 26 Dwg 700903). The Class bits 

are gated with a level signifying the window or space allocated 
to the ®8¥ writing of the Class @ word, just preceding the 
data field of each record. This Class window is given HXKxxa 
mnemonic Class Time (CLTM). The CLTM signal is also produced 
on the Format Generator board No. 1 (Sheet 22 Dwg 700968) . 
vistadtnd discussion of the generation of CLTM will be deferred 
to a acca pacseecen:. The third and last signal gated with 

the #4 Class bits is the Write = Signal (WEN) produced on 


the Format Generator No. 1 board (Sheet 22 Dwg 700903). This 


signal switches on the Write amplifiers of the selected address 


‘in the Drum Unit selected? and enables the Class @ word to be 


written onto the Drum. 


A 


Class @ Disk File The output of the Disk File Functional 
Class @ Register (Sheets 2 through 6 Dwg 700903) is gated onto 
the C-Buss to be loaded into the C-Register on the Data Buffer 
boards BE at locations 3Al 39 and J10 (Sheets 10 and 11 Dwg 
790903) . The mnemonic is (T2CBUS@@ -T2CBUS23). The signal 
gating the Class @ Functional Register output onto the C-Buss 
is ¥X given mnemonic T2CL¢BUS and is produced by logic on the 
Disk Control A and Disk Control B boards at eT ee 3A1.J12 and 
3Al J13 (Sheets 13 and 14 Dwg 700903). The generation of T2CL@BUS 
will be discussed in detail in later paragraphs. The Class @ 


word in the C-Register is shifted into ezlast 25-bit positions 


: re veh seokw AS ¢ pase © 9 
(inclusing parity ) o€th e “D¥ Shite Registefy, and from each 
eo N> Ne un AS Rew Ve) j | 
of the #if “ps shite Registers, fo axdedicated read/write element. 
a 3 ? as d A a 50- \o Aa LEX a oO aks 
(head) to be ®¥8¥ written in NAO, six-bit MORAN pave Li. 
se cf a ron Ne NS 


(ER the Disk surface. The Ap Registexy are ~ 


shown on Sheets 10 and 11 Dwg 700903. ‘The timing 3% 
fulses required for this scheme is implemented on the Format 
Control board at 3Al JO1l (Sheet 2 Dwg 700903 and the Disk 
Control *X A and Disk Control B boards at locations 3A1 J12 
and Ji3, respectively — 13 and 14 Dwg 700903). The 


timing BEKENEX logic ila ftp discussed in detail in Agere paragraphs 
2 -A~ ~2~(Ss 
ae (h) Swap Count 8 This decode of the Swap Counter is gated 


ty} 


with CONF* to generate a Swap Class Register 1 WX(SWPCLI1) pulse. 


~ oy o . 
This pulse swaps the Functional and H¥lding Class 1 Control 


4s | 
Register. The Class 1 word is carried by bits @ through 23 4K 


a a 


on the AMCP output buss and is loaded into the Class 1 Register 
located on Control Register boards No. 1 through No. 5. Swap 
Count 8 also X*% produces a Reset-Swap K-Enable signal (RSWP). 
| Class 1 Drum The output of the Class 1 Functional 
Register is gated with ENCL1 produced on the Drum Format 
Generator board *8KEEBEXX (Sheet 22 Dwg 700903). This second 
Class word is handled in an identical manner to,Class QB 
word except it is processed immediately following Class O¥xX in 
time. 
L Class 1 Disk The output of the Disk File Functional 
Class 1 Register is gated onto the C-Buss with the T2CL1BUS saad 
shift- 
ag subsequently is ,loaded into Afi: ELAR 25 ha 4 positions 


eck iow 3 6 Ae 


iineaniing the parity bit) of thé’ sis 


“=, £5 a 4 fhe Ds Register 
a ae he “WL Re SM acbuseepe, the Class 1 word is shifted into a 


yor Shift-Registers. From 


dedicated read/write element (head) to be written inzsix-bit 
_bpisbleb fashion oni the Disk surface. Class @ and Class 1 
words form what is termed herein a Disk Word, which is 50 
bits in léngth including the two parity bits. 

¥X(i) Swap Count 9 This counter decode sedeates _ 
described in paragraph 242153 (i). 
2-4-2-3 Generate-Equal-Strobe_(EQSTRB). The EQSTRB pulse is 
sgenerated as discussed in paragraph 2-4-1-4. 


2-4-2-4 E EQUAL (Dun) In the Write Data and Class Code operation 


on a Drum Unit, EQSTRB is gated with several signals which indicate, 
Ss 


when “they are in the correct state, that the Drum has reached 
rl. . 


the sone starting address loaded into the Device Address 
Control Registers by the AMCP and swapped into the Fknctional 
Device nadeeas Reg tenes with the CC clock during the Swap 
Count 1 decode. The signals gated with EQSTRB (Sheet 28 

Dwg 700903) are Ready for Unit Selected (RDY@ through RDY3), 
NO-Register-Loading-Vilolation (RLV*) (Continuity symbol A15), 
XHXERE EX No-Position-Command (POSIT*), and Record-Compare-Equal 
(RCE) (Refer to paragraph 2-4-2-2(a)l Record Address for a 
discussion of RCE). Failure to obtain EQ K®XX inhibits the 
switching on of the Write GF fgae amplifier and inhibits 


the operation of the Central-Memory-Request logic. Loss of 


EQ after once obtaining it, does not switch off the Ke2a4 
Write amplifier but does inhibit the Central-Memory Request 


eke Whe daha Rte 


record following the loss of EQ will be filled with logic zero 


logic and &&iPiy that portion of the 


bits. 
2-4-2-5 Equal (Disk File) In a Write Data and Class Code 
operation .on a Disk File Unit, EQ is produced by a gating of 


essentially the same signals as for a Drum Unit (Sheet 8 Dwg 


700903) and two other signals dealing with the KX Track Positioning 


portion of the Disk File Address. One of these signals T2ANE*, 
Should be low indicating that the Track Address contained in 
hy 

the output of the Track Address Functional Control Register is 
equal to the Track Address eeneatned an the Unit Selecred 


tatching Position Register (Sheet 12 Dwg 700903). The other 


etTTNAaA) 4a TMRamb (TA ed Cana ktanm = fmt7\ Hla en, Cea eae DO > eee ek aa ee oe a 


{7 


| Disk 
by a time-out equivalent to six H¥XM revolutions from the 


moment T2XTA was KX#KHX produced by Swap-Count 7 in the 


instruction Swap-Cycle (See Sheet 12 Dwg 700903 for implementation) . 


TV is normally generated by this time-out after a Position Only 


command. A second means of schteven? Track Verivication 


SUCESSAMH | NS ; 


(TV) is by counting 24 consecutive , header, ,fields,from about 

the time the read amplifier is switched on within the SEK record 
following the End-Of-Record pulse produced by the Unit Selected 
in the Write Data Class Code instruction. The logic 
implementation for this means of achieving TV is also on 

Sheet 12 Dwg 700903. The header field and header count is 
discussed in paragraph 2-4-2-13. It shall suffice for now to 
state nat the header-field precedes the data field of each 
record and its content is the address of the sector in which 
each of the six selected Read/Write heads is located. The 


failure to obtain EQ inhibits the 


switching on of the Write amplifier and inhibits the operation 
of the entral-Memory-Request logic. Loss of EQ after once 
obtaining it, does not switch.off the Write MNMXTHX amplifier, 


but does—~inhibit the Central-Memory Request logic and that 


LE ns an ee 


portion of the record following the loss of EQ will be filled 


withlogic zero bits. 


£7 A 


NOTE 
The contimuing discussion, beginning with paragraph 
2-4-2-6, eikt cael itself first, exclusively 
with the record soRuae logic for a Drum XSKX TSU 
iil Seca tiachees with paragraph 2-4-2-l1l1 the discussion 
will dwell on the record format logic for a Disk 
File TSU. 
_ 2-4-2-6 Enable Drum Bit Counter The End-Of-Record (EORPZ—-EORP3) 
pulses produced by the four P-CLK decoders (Sheets 22 and 23 
— 700903) are gated with the selected Unit to produce a 
Selected-End-Of-Record-Pulse (SERP). This pulse is trapped in 
a flip flop (Sheet 21 Dwg 700903) to produce EOR in synchronization 
st) the Control Clock (CC). EOR resets two flip flops, 
waren eas the SoTROm (P-CLE} pulse, and synchronize it with 
the £25 following CC clock. The outputs of these flip flops, 
representing SSTRQ, synchronized with CC, enable a four-stage 
counter to operate from the Drum-Bit-Clock (DBC). It should be 


noted that the _DEC. ¢ clock is in synchronization with the CC. cr0ck 


2~-4-2-7 Drum Bit Counter Decodes The output of this four-stage 
counter given BMNEXXKEXX continuity symbols (1 through 8) on 
Sheet 22 Dwg 700903, is decoded to produce data request initiation 


pulses and levels, and other significaht sector format signals 


discussed in the immediately following otitis, chek, aig 2-4 
on Shee SS D we 1034723 ~Yor° We ConNinalug Siseuwsyer ‘ 
(a) Reguest Initiation Signals .See-Figure—2-4_and—Sheet ( 
>) With Wrile Wade (a HOD) sass 
22 Dw _700Se3for_the continuing discussions fhe decodes of “wy a. 
os : | | | maka, oS 
6 gg 7 from the DBC four-stage counter produces the Low- w R sy 


EQUAL. 


Priority Prefetch Generator initiation pulse (SSTL) for the 


SMAX half of the 


starting odd ond even EK 
entra Memory Address (CMA) double word,respectively. The 
decodes of 10 anf 11 produces the Warning Prefetch initiation pulse 
(SSTW) for the starting odd or even half of the Central Memory 
Address (CMA) double word, respectively. 
NOTE 

Prefetches by the Low Priority Request Generator 

and the Warning Request Generator are made only 

SNe | 

to even MHWRERREEX half of double word addresses 

within Central Memory. Therefore if the command starting 

address loaded into the CMA from the AMCP is the odd 

half of a double word, the preceding even half 

of the double-word is actually requested by the 

Low Priority and Warning Prefetch Request Generators. 

When the starting Central Memory Address is the 


odd half of a double word, the Low Briority XEEKK 
| be 


and Warning Prefetch Generators are initiated 
one DBC clock earlier than if the SPaxeerKyx 
CMA XX begins with ang even half word. (See 
Figure 2-4). 
A decode of 12 by the ¥®* four-stage DBC counter produces an 
initiation pulse SSTH for the High Priority Request Generator. 
The High Priority Request Generator fetches both odd and even 
address double words. The mnemonic OHW gated with the counter 
output signifies that the starting Central MenbeY Address is 
the odd half word and MKHKKXXX OHW* signifies that the starting 
Central Memory Address is the even nalé word. The OHW and OHW* 
signals are set and reset outputs,BX respectively, of a latching 
flip flop which is reset by the End-Of-Record (ECR) pulse 
of the selected Drum Unit and is set when the LSB of the 
Central Memory Address (CMA18) stored in the CMA KEXSX Functional 
Control Register is a logic "1" indicating odd half of double 
word. When CMA18 is at a logic "0" for starting Central Memory 
Address, the latching flip flop remaims reset, indicating even 
half word. The up-edge of the SSTL and SSTW pulses and the down- 
- dedicated 
edge of the KX SSTH pulse seta flip flops producing the STLRQ 
STWRQ, and STHRO levels, Jesnectively. These levels remain | 
until the last word of a Disk Write-Transfer has been fetched as 
eadgniersd iy the mnemonic WDCT@Y in the ¥4EEE gate EMXEXEXXX 


controlling the reset of these X#XNKXXflip flops. 


“7 6 


(b) Sector Format Signals pecodes from the four-stage 
DBC counter are also used to generate nr format windowkxXxX 
nia a preamble and signal for initiating and enabling a Class 
and Data Field counter. 

1 Preamble Time (PRETM) A decode of ¥8K seven (7) 
from the four-stage Drum-Bit counter given mnemonic Beginning- 
Of-Record (BOR) enables a flip flop which sets on the down- 
edge of the Prum-Bit-Clock (DBC) stepping the counter to a 
decode of eight (8). This causes a X8S level referred to as 
¥¥H Preamble Time (PRETM) to be raised. A counter decode of 
fifteen (15) enables reset of the same flip flop and the down- 
edge of the DBC stepping the counter to count sixteen (156) 


lowers PRETM. PRETM is a level raised for eight DBC periods 


during which a preamble is written onto the Drum surface. 


lowering of the BOR decode which coincides 
with the raising of the PRETM level also¥X generates a clock for 
a@ flip flop, which sets to produce a Write Enable (WEN) level, 
which enables the write amplifiers seenine-dthe selected write 
heads of the selected Drum Unit to switch on at the beginning 6 
PRETM. The only qualification for raising WEN with the BOR 
eink: ds that a Write Mode (WMOD) be in effect. WMOD is produced 
by gating the Equal (EQ) signal with the Write (WR) command (Sheet 


ey 


22 Dwg 700903). A decode signifying the last(eighth) bit during 


PRETM, 2X produces the (PREDATA) pulse.’ PRETM and ®xX 


PREDATA combine with WEN at a gate controlling the data buss to 
74 


the Drum Unit (Sheets 24, 25, and 26 Dwg 700903). With WEN and 
PRETM raised and PREDATA lowered, seven DBC clock periods of 
logic zero NRZ data is released over the 24 Drum Data Buss 
(TUDDZ%-TUDD23) lines. These 24 data lines of the Drum Buss 
serve all four Drum Units of each Drum TSU. However, the data 
is gated into the selected Drum unit only. This is accomplished 
by. gating the WEN signal with a dedicated Unit select line 
produced from the Unit Select Decode of the output of the 

Unit Functional Control Register. The Unit Select (US) and 


WEN gating takes place in the R/W/S electronics of each Drum 


@ knowin data configuration for synchronizing read strobe 
circuits within the Drum Read/Write/Select (R/W/S), when data 
is» to be played back. The eight PRETM data words are not peeuened 
to the Drum TSU. However, the logic "1" word represented by 
the PREDATA decode, enables the words following PRETM to be 
-returned to the TSU during a playback or read operation. 
2 Class Time (CLTM) The DBC producing the last 

pit of the preamble referred to as (PREDATA), also enables a 
flip Pion: The down-edge of the next DBC marking the end of 
-preamble sets the flip flop producing a Class and Data Field 
"Tied level. | 

(ee) Class and Data Field-Counter The Class and Data Field 
Counter (CADF) is pulsed first by the raising of CADF and 


then by the DBC clock when WMOD is operating(Sheet 22 Dwg 700903). ae: 


The output of this counter is decoded to produce windows for | 


the Class and Data Fields and for & Check Field and Postamble 
Field following the Data Field. 

i Class Field The raising of the CADF level, 
gated with WMOD is used as the first clock for the CADF counter 
(Sheet 22 Dwg 700903). This clock sets the first stage of the 
counter, raising the Enable-Class-9 (ENCLY signal used to gate 
data out of the Class 9 Functional Control Register. It also 
raises the Class-Time (CLTM) window. The DBC clock continues to 
operate the CADF counter _with WMOD raised and the DBC clock 
following the CADF clock pulse lowers ENCLY and raises the ENCL1 
signal used to gate data out of the Class l Functional Control 
Register. CLTM and ENCL1 lower with the next DBC clock. This 
is caused by the setting of the third stage of the CADF counter. 
During CLTM the two Class wale are gated through the data buffer 
gates on Sheets 24,25, and 26 as previously discusséd in paragraphs 
3-4-2-2(g) 3 (Class @ Drum) and 2-4-2-2 (h) 1 (Class 1 Drum). 

@ 

During CLTM, two DBC periods of MR3ZX NRZ data de released 
onto the Drum Data Buss to be written as the Class FieldXX on 
the surface of the selected Drum Unit .4xKxXX 

2 Data Field The setting of the third stage of 
the CADF counter also raises the Data-Fiel 
he... | , KOLO LOREEN SE ERC ROE 
and releases a reset on the ce eee ea sched eis CADF 


d-Time (DTM) signal 
; A= ler es 
Sedteatd te couvdiny cad The Data Feel 
counter /\ Since the LSB stage of these ten stages cannot increment 


‘ | | 
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with the same DBC releasing the reset condition,¥E the ten 
stages remain reset for one DBC period. This period represents 
the first word time in a 512 word data ae ig At the KX end 


of 512 DBC clock KXX peleeee stage tel oF the? “OE sets he 


‘the DTM level is lowered. 


_ 3 Check Field Time (CHKTM) and Postamble Time (POSTAM) 


Daa Friel portion os the 
-Lhe setting of stage ten in theACADF counter also ¥S¥S*E raises 


the CHKTM level and enables the setting of a flip flop, which - 
can set on the next DBC. When DBC sets this flip flop, 

.CHKTM is lowered and a BESEARX Postamble (POSTAM) level is 
raised. The POSTAM level remains raised until the Selected- 
-End-Of-Record-Pulse (SERP) arrivesiox and resets this flip flop 
6a the entire CADF counter as well, under, mnemonic (EOR) . Fer a 


ae’ Oxscussien 6 & he Check Gal NU Wee re See te paregre acs 


2-4-2-8 Patia «Drum ¥ i Buffers The al aed a six stages ‘OF 
| | : TSU 


data buffering. Eight bits of each of th six buffers ¥*X are 


located on one of the three Data Buffer boards at locations 

¢ 3A1 324,325, and J26. During a Write Class and Data Field 

. operation, the Low Priority sna weeninS Request Generators 
operate to bring data ee out of Core Memory into the Fast 
Memory, enabling the High Priority Fetch Generator to acquire 


the word it seeks with less chance of failure. The Fetch 


~» requests 


wf, ee 


attempt to 
keep the six data buffers filled. Six flip flops (FLOP@Z- 


FLOPS) two located on each of the three data buffer boards, 


emyty ov CaM eXeku us bagl 5, 
Pe. 


are dedicated to indicating thle sisatee. Of the BEX six data 
Revere nue I, Leyaw fia — A he. Combinaing bise CAg B1oe 
chi ep a a 


(a) Load Buffers When a word requested from Central 


Memory is placed on the Input Data Buss to the AMTU (INBUS#Zg- 
INBUS23) a signal indicating thet the request has been honored, 
is raised on a separate control line to the AMTU.This signal is 
given mnemonic HAK. HAK is gated with WMOD and the Master-Clock 
-~20 (MC20) to produce CLK1 for pulsing a data buffer-load-pointer. 
The data buffer-load-pointer is a three-stage counter duplicated 
/. its BXEXXEXEYX entirety on all three data buffer boards. The 
three counters produce a six-count cycle in synchronization. Two 
different count decodes for the cycle are implemented on each 
of the ur three data Gubeee Boards: The first two KSXKXSX count 
seceded INRG and INR1 are load pulses for the first two data 
buffers and are located on data buffer board No. 1 (Sheet 240 
Dwg 700903)®XXxXxX . The next two counter decodes INR2Z and INR3 
are on data buffer board No. 0 (Sheet 25 Dwg 700903). The last | 
two decodes INR4 and INR5 are located ae data buffer board No. 3 
(Sheet 25 Dwg 700903). In wasted +6 XS loading the data on the 
in2puse, Ero Centeel Memory into the six buffers in a sequence, 
the INRY through INR5 decodes eck in succession the six data 
buffer status flip flops (FLOPG-FLOPS) . The six data buffers 
are designated as buffers A through F. INR? loads buffer A, 
sINR1 loads buffer B, etc.; etc. 

(b) Empty Buffers BKM During a Write operation, each 
WEON-Bit-Clock (Re) Ghpties = giana in one of the an data 


buffers (OUTBUSY~-OUTBUS 23) into the Drum Buss gates. Implementation 


oe” 


is by means of an empty XX data buffer-pointer, which is a 


three stage counter identical to the load buffer pointer. The 
clock operating Gulls. sotater is CLK2 produced by gating WMOD, 
DTM and DBC. The six empty buffer pointer decodes (OUTRG- 
OUTR5) gate the output of the six data buffers into the Drum 
pass gates. The RES@ through RES5S decodes from the empty buffer 
pointer, reset the data buffer status flip flops in a sequence. 
In Sunes each word placed on the Buss into the AMTU from 
Central Memory, loads a data buffer and sets its associated 
data buffer status flip flop , WXeoikeris§x and each DBC during 
the data field gates out the data in each buffer, sequentially, 


and resets the corresponding data buffer status flip flop. 


Cc) 3} Data Buffer Status The outputs of the data buffer 
status flip flops are gated in various combinations to determine, 
if one buffer is empty (ONE B), two are empty (TWO E), or if 
none are empty (EXZE). The EX@E deteunineeica lowers the 

FETCH level, thereby disabling the Fetch Generator. The ONE E 


determination enables the Fetch Generator and produces a Low 


Port Priority modifier (LPP), which 2& 


HOXAX is part of the Central Memory request. LPP is used to 


establish 
WEXKEXHANE the access priority of the Drum Unit to the Fast 


Memory Module addressed in the Memory Request. The TWO E determination 


ae yp 


raises the Drum access priority to the port of the Memory Module 
being “ix accessed to High Port Priority (HPP). The logic for Dram 
a : | \ = 
data buffer status during a Write operation is located on Ske cthreme Vee 


7C 


oe Fon ly EE Se > TY, ee re .. oe | 


NOTE 


CLK 3 shown in the logic is produced by 

a eating of WEN and DTM, which is actually 
a logic level rather than a clock. The 
clock mnemonic applies to the generation 


of CLK 3 in a Read operation. 


cewek 


Data a a Memory advises the AMTU of the 


2-A-2-T 45 
parity of each word it sends to the AMTU. The Drum TSU checks 
the parity of each word received and compares its findings with 
parity as advised by Senbeal Memory. This parity cross-check is 
a EM monitoring of transmission between Central Memory and the 


AMTU. Words written on the drum do not have an associated 


parity bit written with spent Ss t i Quy ® 2~-6 Soy the 
Conrd\rvanuin dascusclansy). 
(a) & Data Word Parity Bit Each 24-bit data word is 


accompanied by a parity bit from Central MEBRKS YX uemeEy: 
which enters EHK data buffer board No. 2 *XX under mnemonic 
TUPL (Sheet 25 Dwg 700903). When the parity bit is set it 
produces LPAR and when even, LOREX produces LPAR* £8 through 
a latching flip flop. This latching flip flop is reset with 
each Master Clock Delayed pulse (MCDL). However LPAR pan only 
looked at after MC20 ( daeeaotnae ety 20 nano-seconds after 
MCDL) . 

Cb)x Parity Determination Within the AMTU. Each data 
fora loaded into the data buffer is also ¥§ presented to a 
parity tree (Sheets 24, 25, and 26 Dwg 700903). The output 
of the parity tree is gated with the Central Memory Parity 
bit (LPAR) which causes PIND to be raised if the parity evan 
nie Central Memory does not agree with the output of the parity 
‘ree. PIND is gated with CMP which is a timing window extending 
from MC20 till the next MCDL pulse (Sheet 26 Dwg 700903). When 


-MC70 (70 nano-seconds PRafter MCDL) arrives a Memory Parity 


s Cae ee pee 
Error (MPE) status flip flop is set if PIND has been raised (Sheet 
mT bh =o MPE ra os 0% VWhis m aac Nip fle 


ys a sdalys condition mate available As dhe AHCP 
Ake eek a \be yecov an nie vk is , 
4. SeNe as aac rar gual oe peels eS 2-4-6, 


2-4-2-10 Sieiaiii Field Write Each 24-bit word exits the outbuss 
gates shown on the extreme right of Sheets 24,25, and26 Dwg 
770903, under mnemonic (TADGP-TCD23). From the buffer boards, 
data is routed to the cable board at location 3A2J19 (Sheet 
52 Dwg 700903) . On *8X the cable board each bit of the data 
word ie. <enpiieied in an emitter-follower and is gated into the 


R/W/S of the selected Drum Unit, under mnemonic (TPDIGY-TADI23) . 


Data (TEDIGP-TYDI23) out of the emitter followers on the cable- 


board at BASXXIWyXaXs 
3A2 J19 (Sheet 52 Dwg 700903), is ati returned to the data- 
pases boards (Sheets 24,25, and 26 Dwg 700903), where each 
bit conditions one stage of a 24-bit Check Field ReGtSLee a6 
set or reset with the Drum-Bit-Clock (DBC). The output of 
each stage of the Check Field Register is summed in an Exclusive 
Or Gate with a data bit from the next word. The half-adder 
summation resulting from this gating is handled two different 
ways, depending upon bit 19 in the Functional Instruction Control 
Reetacex® This bit is normally reset producing the Rotation XBNEX 
(ROT) level (Sheet 29 Dwg SRERX 700903). When this bit, referred 
to as the Disable-Check-Code-Cycle bit is set, ROT is reset. 

(a) Check Code Cycle When ROT is raised the output of the 
Exclusive OR-gate is used to condition setting or resetting of 
the next LSB Stage of the Check Field Register except for the 
exclusive OR-gate following stags 23, which conditions stage . 


at = 
@@, the MSB stage. The Brie DBC pulse then loads the xx 


half-—adder summation into the next stage of the Check-Field 
Register, and the output of this stage is exclusively OR-gated 


with a different bit of the next data KMS*¥X word. This causes 


the half-adder summation of each successive word to be ratated OO 


one bit for each word. At the end of the data field the Check 
Field Register KX®XMX contains a ZSXX 24-bit word representative 
of the preceding data field. ies Check KXXX Field Time (CHKTM) 
window operates during the DBC period following the data field 
as previously discussed in paragraph 2-4-2-7 (c) 3. CHKTM gated 
with WEN causes the output of the Check Field Register (C@@%/-C23) 
to be gated from the data buffer cards through the cable-card 

at BAXXHX 3Al J19, into the RWS to be written in the word space 
hnabtutate following the data field on the Drum surface. 

(b) Check BSHEXEYRIEXX Code KK Cycle Disable When ROT is 
reset (ROT*) the output of each stage is ee with a data bit 
of the next word. When the output and the new bit are of the 

ere logic state¥xXX , the stage enables itself to reset on the 


next DBC. If the output and the new bit are of different logic 


states the stage enables itself to set on the next DEC. 
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Insert B 
(Place before NY 
NOTE 
The following discussion beginning with 
saragraph 2-4-2-12 and continuing through 
‘nd inetuding patageach: 2-4-9256 is based on 


Figure 2-7. 


NOTE 


This concludes the discussion of Drum \ 
Utina G win ve Dada in| C\ass oPEA Low, 
record Peer The continuing discussion 


is concerned with record formatting for 
a Disk File durian O ion ve AD) ca ro, Class ign. 
2-4-2-16 Digi Format Times Decode The Disk Format time; 
KEM Ea xx designated in octal on the logics of Dwg 700903, 
are produced by decodes from a Format Control counter which 
eeunes the aes bit clock pulses of the selected Disk 


Unit, (See Disk Control board at location 3Al J@1%. FREER 
Sek )_ Dwe 9708 4906073, 
\ format time petted is equivalent to two Disk words .,A Disk- — 


Wade | Davy Ac i a Os C\é SS. ie as nae Vie Beak dawn: ME 


~~ word is poe to BB two 25-bit data words | ‘A Write ee 


“So 


eal 
bm 


ee, 


Sa 7 
Data and Class Jester Se a Disk “angeles the execution 
OPS FEERNLDm 


of the following subfunctions, 


(a) Reading back a prerecorded header field from the Bisk 


‘ou 


and are ae it with the ¥XHXX Disk File starting address 


€ XA Cee eS WoO me Ye. eee a 1% 3 s\eue Ke ck , 
Paabind By “in _the: ‘command instru” metions. | 
(eo) as aver" 2 fig \uas x i 44 \scach ~ 2 eas he 3 ‘HS Awe Ac - ce 4 wee im of 
Writing a Class ‘Sila’ inefudin ae é sania: acNru : 
“(dy 5) i g as Dulk Relic 
\ Cele Writing a Data Field, 


wr | 
“a ( & ka) Writing a Check Field, 
~ “> | | 
2-4-2-1)}, Format Time (FT@5) At FT@5 _ Subfiela counter is reset 
producing a subfield decode of SF@ and a (Pata Vedra Counter is 


a 
reset producing a decode of DW@, In addition, an indicator 
fue Wa Ee oa stan Ares eaciek capac Vy Was \eeen ane 


flip flop is eke ee enabkes the,E serial Register‘ for a serial 
a <5 Se Regi eee | (2 RUE) Ay Nees Ary Ve - ¥ <4 Se 


ransferand an AWD /’BWD flip flop is pogee producing AWD, (See 


14 


~sheet 13 Dwg 7C0903) wa a C Reajnder, up Aone s\\4< 
mu byeadey FCRUL) Sy Shey ve eeset&sheck 1 Ova 200703) 
2-4-2-12 Format Time (FT@6) At FTY6 AX the Starting Disk ee 
stored in the SEXNEXHIXKKEX Device Address Control register, the 
Position Register and the Position Counter for the selected unit 
ks. loaded AHKEXEX onto the CBUS by means of two successive load 
pulses. one and ¥X HBCBUS. A load patee (LDC ) then strobes 
~ poralle! 2f- bit (See Sheeds iO al Vi Pwa Vesey Sos Cr Regi sNev ) 
the C BUS;\into the; ic Register|\ HACBUS is produced by gating 
FT¢6, WHD*, and AWD (See Sheet 14 Dwg 700903) WHD* is a level 
out of the Instruction Register indicating that as part of the 
Write Data and Class instruction for a Disk, the prerecorded 
header is to be read for comparison with the starting address 
rather than being written on the disk surface, as would be the 
case in a specific Write Header instruction. The AWD signal rs Sage yen § 
he Cosh 2e wes oh Ae so -bid icin dice gone ie 
produced by the reset state of the AWD/BWD flip flop produced 
by FT@5 as previously mentioned. The LDC pulse is produced 
by a gating of ENLDC, DFLD*, and CFUL* (See sheet 14 Dwg 700903) 
¥XX ENLDC is essentially ™xx the FT@6 time period. DFLD* indicates 
¢ 
that the data field of the sector has not been reached and CFUL* 


is the reset state of a flip flop indicator which BXSXXaXKEX 


mm 


XX is set by the LDC pulse as HEX the C-Register is 
loaded a LpC pulse. The first LDC pulse a loads the 
Ws AWD 
AWD  Portion-of the “starting address BXKEX gated on the CBUS by 


HACBUS , into the C-Register. As soon as the Gonede oes is 
CPL 

Loaded | Ba tree caglaed flip on is set Apia a CFUL Aer Sheet 

; ‘torn 44 rm EP NS e. aes os eee aes ae 
ptm re a i t st aoe - 

14 ae Sa ) COCFUL asidacthe 
‘NE FUL mweibd ai SF ¢? 
“preduced a transfer condition ( T2XFR) which enables the contents Ge 


ae 


egI6E the subfield counter © palaces $- 


of the Ce -Register to be shifted serially into an E-Register. 


eee - ky 


nee Aad mem cette ores 
a eee nee em pare 


a Sheet 13 Dwg 700903). 


wee 


sections. Fach section holds a fraction of a 50-bit Disk word 4% 
ay ABs . sitieks . 


WN RAXH AAR XA XS RAK K RR XAWX DRX DK EX DRX NE XK REA ER ROCK NRX RAR XXX 


Ties x and each section is 


associated with one of the six data read/write elements (heads) 
operating Simultaneously on the Disk surface. It should be 
recalled,that on the Disk, data is recorded in six bit parallel . 


Since EAXKXNE theSB six heads 48 are located at varying radial 
distances BXX from the center of the disk, the circumference of 


+ 
# 


# VATAES 
the tracks to which each is dedicated also Vargs accordingly. 


It is immediately apparent that those heads located close to 
the center of the Disk can sevice fewer bits of a 50-bit word 
than those located on the outer perimeter of the Disk. Therefore | 


Lo bees | 
Foo ee uucmctsaedcae cas for each of the KE six heads is*SS=felie: 


irae 
4 


©, 


Peaianing with the outer perimeter head is MSxXX 12, 12, 10, 8, 


eee i Le Abigcs 


Ss and Ss The E-Register is designed to hold this ratios of bits 


26 ch % 
for eles Pee A different clock rate is also required to 


Me, ~ ase 


operate each section of the B-Register.The six clocks are produced 


RKXXX XXL WEXX (T2WCG - T2WC5 or TOCLED - T2CLK5) (See Sheet 


2 Dwg 700903 Dwg 700903). When writing on the disk the clocks 
operating #8 T2WCY - T2CLK5 produced by the output of an oscillator 


YAMEHXKYX slaved to Disk rotational speed since it is driven by 


prerecorded clock pulses from the selected unit. The output 
of the oscillator is the input frequency multiplied by sixteen. 
When recovering data from the Disk surface, the clocksoperating 
MEXTRWXX are TICLKG — MREKKRX T2CLK5 produced by pulses generated 
from transitions of the recovered data previously written ( T2RCH - 
=X T2RC5). A D-Register formatted.identically to the peRegistex 
also 


RXAXRXIMX issrequired fdr Disk File operation ~ 


C-Register Format The C-Register is a 24-bit Register loaded in 


\n 


parallel by the LDC pulse for write operation. Its contents 
are shifted out into the E-Register (or D-Register) during a 
write operation. The C-Register is divided into a left KSexXxxxx 
half and a right half. When data is shifted out of the C-Register | 
it is shifted out of the MSB of each 12-bit half of the C-Register. 
For the right half the KXX twelve bits exit stage C12 and for 
the left half twel: ve bits exit stage CZP. 
hee fi Star Lay, Ade 625g Aw) ) . ary D 

( b) transfer Process.» When T2XFR is raised the Be eh One in the 
C-Register is gated into the E-Register in the following manner: 
(ReXer ye S Naat ee 
Data from the right half of the C-Register (C12) enters a 12-bit 
section Se the XX E-Register designated SR5XX and data from the 
left half of the C-Register (C22) enters a 12-bit section of the . 
E-Register designated SR4. SR5 is shown on Sheet 10 Dwg 700903 


Avon Me C Reader to ke Rraistes 
and SR4 is shown on Sheet ll Dwg 700903. Data is ered the 


Eontrol Clock (CC) frequency which is faster than the SHOES 


BEeaueney. at which data is shifted out of the E-Register to be 


Vegas oe % AL -e a ANT 


written on the disk surface. Ve ged 
A : 


ar 


porlus the 7 AND 


A starting address, WORE into the E-Register requires =e for 


the EX 24 bits and special gating for including parity as 


Tau 
determined by logic within the Disk TSU. B6r this discussion 


oleocaen ourselges with the right half of the starting 
address AWD . | However SME satus gating is required for 
the left half of the AWD. Data anes mnemonic 01/4 watied: 

with (CHEID*) and a level he ae) the 12 clock times 
required to shift the 24-bit AWD into the right and left 

halves of the E-Register. C12 is identiféed by continuity symbol 
BL, CHFID* “by continuity symbol All,and the 12-bit time period 


" \ \A 2 non e XS “Seer, TM 
‘ae enenia CD: VHEINIAY Al Located 


“twine ee ee em aemty 


by continuity symbol } HEXXXS 


aver < Ae me 
oo ee 


at ‘the exteeme left hand lower half of Sheet 10 Dwg 700903. This 


gating | produces 412 data hits et the logic state of “C12 for the 
LEENK 12 ce pulses during T2XFR time. The output of this 


gotta forms one leg of an enews: wach eonneers data 
gR5 of 
to/\the E-Register under mnemonic T2SRIR. The left half of the 


(C-Register output (Coy is presented to a similar gate peewee 
OR tie 


data” to KKXKEKEXE €X¥EHEX SR4 of the E-RegisterXXx under mnemonic 


W2EEXEX T2SRIL (See Sheet 11 Dwg 700903). 


- t 
( o}parity eae T2SRIR and XS YRXEK T2SRIL are gated 


Disk 
eo determine the final state of a data parity generation flip 


py 


flop. ‘When corresponging bits of each half oF the AWD differ 


P isk. 
in ee state the Bete 


Parity Generation (DPC) flip flop 
complements. Since the | DPG flip flop is reset ‘before T2XFR 


an aa number of differences between en ee eee 


ep ge she Been, es | | 4&4 


EREXHALEX each half of the AWD would 3 
the DPG flip flop to be set at the end of the 12 CC clock pulses. 
This would cause the DPG signal to be low and the parity bit 
associated with the AWD would be at logic "9". The thirteenth 


in the AWD is dedicated to the parity bit. On 


Sheet 13 Dwg 700903 a counter driven by CC produces a pulse 
representing parity time (T2P) with the thirteenth cc pulse 
operating in Format Time FT@6. This is the same counter that 
indicates AWD and BWD as a function of CC pulse count. This T2P 


feeding the OR-gate producing T2SRIL and T2SRIR. The state 


of, the bit on these lines at TP2 time depends 

on the logic state of DPG., Parity, for the KXX AWD is EHEXX 
SEETEEENX placed in the E-Register in the bit position following 
data bit 12 BEXeKE from the left half of the C-Register. At the 
end of the AWD the parity bit would be located in bit kposition 


ll of SR4 (See figure 2-5). 


¢ fet Ae 


( 4) mransfer Enable Window When T2XFR is raised it also raises 


an enable window which permits data under mnemonic:T2SRIR and 


H@SKRXKX T2SRIL to actually be shifted into the E-R&gister. This 


window variles}H#HEKE 


parity bit in the E-Register for the A¥HXX AWD and the BWD. 


To be specific, EXMUEXEMEHX during the AWD the Transfer Window 


identified by continuity symbol A16 on both sheets 10 and 11 
of Dwg 700903, is wees \or er 1Q-iNg No; Me 


og 


each capable of addressing Central Memory independently. Two of 

the three generators are Prefetch Generators, which operate to 

bring a double word out of the core ss portion of Central 

Memory into Registers within the Fast Memory portion of Central 

Memory. Once the word is in Fast Memory, the third Drum Request 

Generator weheened te as the Fetch Generator follows up with a 

Fetch Request, which puts the prefetched word ¥KEX% residing in 

Fast Memory, onto the data buss into the AMXHEHX AMTU. shoulda 

the prefetch Generators fail to bring a double word into the 

Fast Memory the Fetch Generator is capable of bringing the double | 

word into Fast Memory and placing it on the output buss apaeeenaden i. 

BEX Since these three generators are addressing a different ka 

iasstiies in Central Memory at any given moment, each Bpeeseae 

must he capable of addressing Central Memory independently of the 
Lan cebin Ao 

other two. Tw, implement the independent addressing a second 

Central Memory Address Register is used. The output of the 

Functional CMA Register is dedicated to low priority Prefetch 

Re enaueets and the second Address Register referred to as the 

B-Register-is dedicated to High Priority Fetch Requests. The 


B-Register is initially loaded with the output of the functional 


CMA Register and its LSB stages are incremented independently. 


‘address incrementation of the B-Register extends beyond the LSB 


stages, the MEE 


: output of the MSB stages of the 


Functional CMA Register ASXi®EaRa which rs wa tN 


a 

Peet Ese Ia. eee nn Ae 

Wart X previously | incremented) is loaded into the MSB stages of the 
bo | 


| B-Register.and the independent LSB stages of the B-Register are 
reset. The Warning Prefetch Generator has only an@ independent 
set of the LSB stages of the Central Memory Address. These 
stages are initially loaded with the output of the LSB stages 

of the Functional CMA Register and initially the MSB stages for 
KAX CMA addressing is provided by the output of the KXHKEAXSHETX 
MSB stages of the B-Register. When address incrementation 

of the Warning prefetch dunneabor extends beyond the LSB stages, 
the MSB stages from the Functional CMA Register are used. When 
the High Priority EXX Fetch Generator increments beyond XKEX its 
LSB stages as previously discussed the Warning Prefetch Generator 
switches back to the MSB stages of the B-Register,, again. Drum 


V4 -5-4, 
Request logic is to be discussed in detail in paragraph 2232 


preceding discussion only serves to indicate the reason for a 
second address register and the duplication of the LSB stages of 


the CMA Registers. 


€ 


LSB stages HXENYIRMEKNXX of CMA within the Warning Generator 


are initially loaded with the output of the Functional CMA Control 


Register by a pulse developed from Swap Count 7 of the Instruction 


Swap Cycle. 


é | 


(f) Swap Count 6 This decoded output of the Swap Counter 
is not used in Write Data and Class Code operation, ede Swag Cele 


BOOSKXX 
(g) Swap Count 7 Tis decode of the Swap Counter 


produces a pulse for loading the output of the Central Memory 
Address KKEX® Register. Its mnemonic is LDRQAD and it specific 
function varies between Disk and Drum TSU's. Swap Count 7 

XX is also gated with SWP and with RFUL which signifies the Swap 
Cycle is an instruction cycle and with the Disk Policy modifier 
eae (DMPOL*) to produce the transfer Track Address pulse XTA for 
Disk File TSU's only. Swap Count 7 is also gated with CONF* 

to generate a Swap Class Register RE @ (SWPCLZ) pulse. 


1 LDRQAD (Drum ) This pulse strobes the output of 


the four LSB stages of the CMA Register into the 3 
B-Register and the duplicate LSB stages of the Warning Prefetch 
Generator. The LSB stages of tie. Buneciseer used with the 

high priority (Fetch ) Generator 4X are loaded HX¥#KEX¥ initially 
by LDRAQ (Sheet 23 Dwg 700903). The MSB portion of the B-Register 
-is loaded initially¥xx by LDRQAD under mnemonic LDB which is | 
produced by an Or-gating of LD ROAD and an incrementation pulse 


representing the setting of the LSB stages of ¥& the B-Register . 


PRAXKHA BANKS SEA 


ix (Sheet 21 
‘Dwg 700903). The LSB stages of the Warning Prefetch Generator 


are also loaded initially by the LDRQAD pulse (Sheet 21 Dwg 700903). 


éZ 


2 LDRQAD Disk The Disk File TSU does not use 
independently operating Request Generators. It issues either 
Prefetch requests or Fetch requests at different K¥KX priority 
levels, but is not capable of generating requests at different 
levels, simultaneoutly, aS is possible in the Drum TSU. The 
LDRQAD pulse, generated by Swap Count 7, is used in the Disk 
File TSU, to load the output of the Functional CMA Control | 
Biche Whe LORAAD gulte as aclualy 


Register into a -temporary-Hobding Register. \ At—the—-end—e£—the 
Or - ated w rir \h ~\e Poon ert guise CRer4)Ao \pe Nia ae \e\ er, Vo gratuce Yee \eah puke 


ak the ent derecord following a transfer, the output of the. ‘tamporary Holdsng 


{aus 
Register is loaded into the CMA Holding Register with the Swap 


ni 


(€ops0L YO Sa J 47948) ‘weoyt 


CMA (SWCMA) pulse. There is no direct load from the Functional 
CMA Register into the CMA Holding Revistas, 

2xXTA This pulse is generated in Disk File TSU's 
but only when a Disk Policy imtpruct ion (DMPOL*) is in effect. 
A detailed discussion of the function performed by the XTA pulse 


is contained in paragraphs 2-4-1-3(g)1,2, 


¢ 


and 3. A Drum Policy 
modifier would require that the Disk File effect Starting Address 
in the Saisliai following the Swap Cycle. XKS This would not be 
possible if a Track Positioning operation were required. Therefore 
the XTA pulse is only generated with Disk Policy (DMPOL*) operation. 


Disk Policy waits for positioning to take KXSHSHX place before 


“addressing is complete. 
| | ‘\ 
3 SWPCLY Swap Count.7 is gated with the reset output 


of the Continue flip flop (CONF*) , to produce the Swap Class g 


(SWCL) pulse. This pulse swaps the Functional and KMS Holding 6: 


; \eiden rad 
(4) Cher. eA on on \ey A ‘ ne ee 
All data shifted out BEXXEX of the C Register into the D or 


PYXENEXHXX during the Data Field is also presented 


E Registers Wx 

to a half-adder circuit to be half-added with the output of a 

Check Field Register. The logic for this function is on the 

extreme MKS upper left of Sheets 10 and 11 Dwg 700903. A signal, 

T2ENCH identified by continuity es See the operation 

of the Check Field Register Sue the Data Field and for été 
her ea Cher 


additional Disk Words referred to as the Check Field. T2cgg 


8 
identified ‘by continuity symbol Bl on Sheet 10 Dwg 700903 48 which is 


data Sut OF Ehe lef ®S half of the C Register, is gated with K&R 
bo becca one. hue eo the ffalf- adder. CHOL the output of the 
half woud Check Field Register, identified by continuity Bxxibx 
SiS BS On. chest 10 Dwg 700903, is the other input to the half- 
adder,” ThéT2xFR ‘Level raised for transfer between the C 
Register and the Door E Registers, except for parity time, 
identified by continuity symbol H6, is gated with CC, identified 
by aa enon uae This gating produces shift pulses 

7 


for the left “hale Disk Wordyg Check aS Register which clocks 
x ‘ dean oT MR 


in the are esaader results for cach flere half Disk Word of the 
| Data Field. Sheet 11 Dwg 700903 contains similar logic for the 
right half of each *X Disk Word transferred from the C Register. 


Mnemonics T2C12 < CHOR operate for the right half Disk Word. 
ee Gr: | 

‘Bach Disk Words tu the Data Field is half-added with the results \ 

YX oy Sumnmaortign CFAWA Krom We Check Biel} Peas ten, 
BXX of previous half-adder/ regnita, When an entire Disk Word 7 
ate Nhe Clik Gab Ceausber, 
has been shifted from the C isha ch the hal f-adder |\ the 

hee 


a 


ld + 


EOWD ory EOWD is gated with the Rotation (ROT) signal, 
which is high when bit 19 (Disable Check enue é ycle) in the 

Instruction Control Register is reset and with CC identified by 

continuity symbol A9. This gating provides a pulse for shitting 

the Check Field Register one mt iain before the next Disk _ 
Mord. At time of rotation , the output of the right half word 
Check Field Register is connected to the arpa of the left — 
half-~word ChecksField Register and the output of the left half~ 
word Check-Field Register is connectedit! to the input of the 

right half. word Check~Field Register. Rotation, therefore, shifts 
the entire 50-bit Check Field Register ondiboeition for each Disk 
Jor processed through the half-adder. 

2-4-2-1@ Check Field Each time the BWD of each Disk Word is 
transferred from the C Register into the D or E Register the 

EOWD signal is generated. Using the three gu see of the Tub Feit 

Connected by vaismg DFLO, 

Data Word Counter and an additional five counter stages, @ count 

of 256 is decoded, sn which marks the end of Data Field and the 
beginning -of Check Field. The pulse is given mnemonic CCHFLD*(Sheet 
13,right side,Dwg 700903). CCHFLD* latches a flip flop to the 

set Pons e son) 7p PEOc ern noes which is gated with WEN and the 
reset output of one stage of the Data Word Counter. As the 

_ hale 

pCounKe® resets NEXXX from the all stages set gout of DW255 to 


DWGG, the reset output peemane counter stage pulses a gate, which 


jam sets a flip flop producing T2ZCHFLD (Sheet 13,ypper right 


*) 
Dwg 700903). When T2CHFLD is raised, the LDC pulse is generated 


la & 


by a gating of CFUL*, T2WEN, and T2CHFLD. LDC forces CFUL high, 


thereby raising yey 


ag 7 Ne Ts RA 


T2XFR except for parity bit time, as identified by continuity— 


symbol H6 on sheets 10 and KX 1l1,left side Dwg 700903, is gated 
with the output of the Check Field Register (CHOR #8 and CHOL) 
identified by continuity symbol A5 duriny the Check Field (T2CHFLD) 
identified by continuity symbol Al2. This gating produces a 
serial input representing the half adder summation rotated oe 
the Data Field, operating under mnemonics T2SRIR and T2SRIL, 
identified by continuity symbol A15 on sheets 10 and 11 Dwg 
700903. The single Disk Word is processed through the Parity 
Generation Circuit and is shift loaded into the D Serial Register © 
to be written immediately following the Data Field. 

5-4-2 AY postanbie With T2CHFLD still raised, the LDC pulse is generated 

| twice more after the Check Field has been loaded AEOHX into the 

D Register as an AWD and BWD. These pulses anal CFUL to raise 
PEocuesng T2XFR for first an AWD to the E Register then again 
for a BWD to the E Register. This 50-bit Disk Word loaded into 
the E Resi etey , is the output of the Check Field Register, which 
still contains the Check Field advanced one bit position. The 
EOWD occurring as the E Register is loaded is gated with DW1, 
representing the Postamble Data Word time,with CHFLD and WEN 

ee produce R3WEN* which enables the WEN flip flop to reset with 

the CC pulse. This also produces a Sub Field incrementation 


pulse (INCRSF) which causes the Sub Field counter to go from 


SF3 to SFO. Even though WEN has lowered, WENDL is still latched 


in the set position and enables MEK the writing of the Postamble 
onto the Disk Surface. When the last bit of the Postamble is 
shifted out of the E peedeces, the EFUL indicator flip flop 
resets (Sheet 13 Dwg 700903). DFUL and EFUL are now reset, and 
SF3 and ee also down. A gating of these conditions }* x" 
produces a reset for the WENDL latching flip flop and WENDL lowers, 
disabling the write amplifiets from further writing re 13 Dwg 
700903). | 
NOTE 

Paragraphs 2-4-2-21 and 2-4-2-22, 

following, discuss Drums and Disks 

together, rather than independently, 

since the function discussed in these 

paragraphs is essentially the same 


for Drums and Disks. 
Generate e€ 


2-4—-2—-21 mA Eno of Write Data and Class Operation Swap Count Cycle 


When no new instruction is received during a record , the Swap-Kx 
Cyclerg which comes at the end of the record will be the last 
Swap-Cycle of the operation. This iaeeae because the Swap- 
Complete-New-Instruction (SCNI) flip flop web catnet identified 
by continuity symbol X16 (Sheet 28 , Drum, Sheet 8, Disk, Dwg 
700903) is inhibited from rising by the fact that ake identified 
by continuity symbol A18 remains low because of no new instruction 
having been received and no EO- ~Strobe XUEXREKX (EQSTRB) pulse 


is ia saa The final Swap-Cycle during a Write Data and Class 


~— re] = 4. pear Pe ss ee 1) pee an ob ie a ie ih. | =e oe oe! OE, 7 a 


Reeeita. The SWPRQ flip flop is set in this case by the 
gating of DMPOL* and RCE in the case of a Disk policy YY type 
of operation on a Deu Unit and the same gating plus the Track 
Verification (TV) signal for a Disk Policy type operation on a 
eden Gane. In the case of a Drum-Policy type operation, the 
DMPOL signal is all that is required to produce SWPRQ (Sheet 
28,Drum, Sheet 8, Disk, Dwg 700903). 

2-4-2-22 End of Operation(Write Class and Data )Swap-Count-Cycle 
The continuing discussion is based on the assumption that no 
new instruction from the AMCP was received while the Write Data 
and Brass operation was being executed. Logic discussed is 

to be found on Sheets 8, Disk, and 28, Drum, Dwg 700903. 

(a) Swap Count 1 3X The SWDA pulse is produced again 
causing the Functional Device Address Control Register to swap 
its KSXEXEKS converte 3X with the Holding Device Address 
Control Register. Since the output of the Holding Registers 
fare gated onto the input buss to the AMCP, the BEKAKEXA XHXX 
Device Address of the just completed operation is available to 
the AMCP, and can be monitored’ by the AMCP's generation of an 
ACTC selecting the Device Address Register followed by the 
AMCP's generation of anRDPC, which enables it to EM sample the 

PCBERUE of the Device Address Register now on the input buss to 
the AMCP. The Swap-Count 1 decode also eee the Load-Status- 


~Register (LDST) pulse, KK which strobes the output of all status 


a 
mpemencsereenareie Se ae 


error indicators into a Status Register. (Status is discussed 


(b) Swap Count 2 This decode is used to produce the Clear- 
Error-Indicator (CLERR) pulse, which resets all status error 
indicators. (Status is discussed in detail in paragraph 2 a) 

(c) Swap Count 3 This count H¥SxH produces the Swap Map 
(SWMAP) and Swap-Unit (SWUNI) XX pulses, which load the Functional 
Map and Unit Register contents into the Map and Unit Holding 
Registers. The output of the Map and Unit Holding Registers can 
then be sanpied by the AMCP. 

(ad) Swap Count 4 This count produces the Swap-Word-Counter 
(SWWC) pulse, which swaps the Word Counter/Register count 
into the Holding Register , making the word count of the operation 
fist completed available to the AMP. 

(e) Swap Count 5 This count produces the Swap-Central- 
Memory (SWCMA) pulse through which, the swap function makes the 
‘Central Memory Address sequential to the last address of the 
just completed transfer operation available to the AMCP upon 
“request. 

(£) -Swap Count 7 This count produces the Swap-Class-9@ 
(SWCL@) pulse,¥X which through’ the Swap function, makes the 
Class @ word of the Class-Subfield available to the AMCP upon 
request. ' 

. (g) Swap Count 8 This count produces the Swap-Class-l 
(REXKREMIEELAX (SWCL1) pulse which, through the Swap-function, 
makes the Class 1 word of the Class-Subfield available to the 


A | 
AMP upon request. This count also produces the Reset-Busy 


lptec 


(RBSY) saree: which resets the Busy indicator flip flop. The 
Significance of the resetting of Busy, is in that it enables the 
generation of the Attention interrupt (ATTN) to the AMCP and 
also eons Preselection Status information required for 

the AMCP as discussed in peregecen 2—-3-2-7. Swap-Count 8 also 
eeodtiees the Clear-Check (CLRCH) ssagidey which clears the Check- 
Field Register in the Drum TSU and resets the Last-Record- 
Address and Last-Band-Address XXRXXX. (LSTRA and LSTBA) traps 
for both Drum and Disk TSU's (Sheet 28,Disk,Sheet 8, Drum, Dwg 
700903). Finally, Swap-Count 8 produces the Reset-Swap (RSWP) 
pulse, which enables generation of the End-Of-Swap (EOSWP) pulse 
and the resetting of the Swap flip flop as CC operates {Sheet 


EXXX 8, Drum, Sheet 28 Disk, upper left, ae 


700903). 


(h) Swap Count 9 This decode generates the Reset-Counter 
(RTC) signal, which enables reset of the Swap Counter. 
NOTE 

As stated at the beginning of EX# this 
major paragraph, the lack of a new instruction 
inhibits the generation of EQSTRB, by 
inhibiting the setting of the Swap-Complete 
New-Instruction (SCNT) flip flop #HEKEoeEx 
identified by continuity symbol X16, XSKREERY 


Sheets 8 and 28 ,left side, Dwg 700903). 


SoC d 


2-4-3 Read Data and Class The discussion which core will 
rely heavily ; on references to the precouine discussion of Write 
Data and Class Speers Control sequences are much the 


same for Read as for Write. However, since data flow is in the 


OPE ene direction for Read, different control gates operate to 


route the data. Since Read amplifiers are Meee rather than 


Write amplifiers, Read | ampLifiex switileling < control differs also. 


As | previously seated, Drum Requsde logic is discussed in detail, 


| ‘beginning with paragraph | 2-5. 


2- aoe Le Read Data_and erase Load Sequence For thisjoperation, 


< * 


: the following Holding Control Registers are loaded: 
| INSTRUCTION | 
DEVICE ADDRESS 
CENTRAL MEMORY ADDRESS 
MAP (OPTIONAL) 
WORD COUNT 


ae (DISKS ONLY) _ 


One Control ®X Register is loaded from the AMCP output buss with 
each pair of ACTC and WTPC commands, as discussed in paragraphs 


2-3-3-2 and 2-3-3-3. The ense Tuer s0n: AOGISECE is loaded first 


+ Mellin ait rent ae tae oe ve ee 


ny 
sand the Unit ‘anatatene Last, as discussed indetail in 


73, 


/07 


paragraphs 2-3-3-2(b) and 2XS¥8xXR3xXHXK 2-3-3-3(d). 

(a) Beneath Swap Required and Start Swap Counter For this 
-operation, a Swap-Required XSWERRHXX (SWPRQ) signal is generated 
at the end of the Register Loading sequence, as discussed in 
,»paragraph 2-4-1-2(a) and the End-Oft-Record pulse (EOR for Disk 
and ERP for Drum) initiate a Swap-Counter-cycle, as discussed 
in paragraphs 2-4-1-2(b,c,and d). 


2-4-3-2 Swap Function During Read Data and Class The Swap Counter 


decodes are the same for this operation as for the Write Data 


A 
and Class operation, discussed = 2-4-2-2(a EONS through) , 


t hia 
wer, ORR ree oe 


1D . pation: fore Shouad be as F} ame ‘ 


a "i 


ee eg 


ett ast 


4 e gts Ass: o-tnsosnetGn ah. bees Waaea sinto the’ Fun 


Write Data and Class operation, as discussed in paragraphs 2-4-2-3, 
2-4-2-4, ae 2-4-2-5. 
NOTE — 
The continuing discussion 


is based on the effecting 


Read Data and 


ete Class for Drum is discussed 
. independently, beginning 


fSSOKhwith paragraph 2,4,3,4, Vou ca f 


/O¢ 


les 


— 


2-4-3-4 Enable Drum Bit Counter,’ The End-Of-Record pulses (EORP@- 
EORP3) produced by the four P-CLK decoders (Sheets 22 and 23 

Dwg 700903) are gated with the Unit Select signal--to produce- 

the SERP pulse, which is used to trap the KS SSTRQ (P-CLK) as 
discussed in paragraph 2-4-2-6. SSTRQ synchronized with CC 


enables the first four stages of the Drum-Bit-Clock Counter to 


penetra 


operate. 
- The output of this four-stage 
counter identified by continuity Sane (l through 8) on Sheet 
22 Dwg 700903, is decoded to produce the following significant 
a eeeae eaenee Slee: 
. (a) Read Enable REN A decode of seven (7) from the four-stage _ 

Drum-Bit counter AOE given mnemonic Beginning-of- -Record (BOR) 
is yaee a a the DBC pulse to produce a clock which sets the 
Read Enable (REN) flip flop raising the REN level. The J-enable 
for this flip flop is the Read Mode (RMOD) cael produced by a 
gating of READ and EQ (Sheet 22 Dwg 700903). 

p — 


(b) Load Class Pulses and MWixWSHX Class Window KEXXTSXxXxx 
SAA KEH iii REN is raised , the Preamble written on a previous 
Write operation is read back and the End-Of-Preamble (EOP) bit 
BYEXHS opens : gate Corned previously written data and a clock 
a derived from the data. The clock(rc}, is gated with REN, to produce 
a Slock for incrementing the XX Class and Data Field portion of 
the Drum-Bit-Counter (DBC) . The down-edge of the first RC in this 


gate sets the first stage of this portion of the DEC and the 


' up-edge of the following DBC produces the up-edge of the Load 169 


(e) “Check-Fiela (Read) Data being read back from the Drum 
enters the Drum TSU from the R/W/S under ener (DDIG¢G-DD123), 
to be presented to the same Check-Field half-—adder circuit 
as described in paragraph 2-4-2-10. At the end of the Data- 

: Field, the Check-Field-Register should contain the same Check-Field 
word, which was produced during the KXX€RSX Write operation. 

When each bit of the Check-Field word is read into¥X the half- 
adder circuit with its associated output bit stored in the 
‘Check-Field Register, the result should be a logic zero for 

every stage of the Check-Field Register (Sheets 24,25,and26, 

~ Dwg 700903) . The output of this Register after this half-adder 

operation is strobed into EX#XKeexXa Check-Field Holding Register 

by the load pulse ( )XXXXKXEXX (Sheet 27 Dwg 700903). 

-This same pulse Siectes a gate ®X at which a signal referred 

: LTB W713 OBO 3) 

CHNZ is the result of a collector ae TF of the output of 


eet 9 os Sa Diva 7100783 . 
« the Check-Field Register| At the time the ( ) pulse 


to as Check-Not-Zero (CHNZ) is present 


operates-the CHNZ signal should be low. If any one or more bits 
of the Check-Field Register output is high, CHNZ goes s high and 


sets the CHNZ status indicator flip flop (Sheet 28 Dwg 700903). 


AERC AS ANT: Ze BEI REPEL ENE, _ The, TE CHNZ 

‘ eh a en “Ae. ak fo ee a p Sloe 1S Q sh anus mn Ve 

Gua scans os von “AWcCe a * he ee s& Vhe ne 
iw vy wick =e As ste y ar a aceel Lay 
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2-4-3-5 Drum Data Buffers In a Read Data and Class operation 


the Store requests to Central Memory attempt to keep the six 
} - rn 
data buffers emp Re Nee Xo TAnsceis 2S > Noe Ve 


Conrdrr wu irs ise a S Lu : 
(a) Load Buffers When a word is read from the Drum, the 


~ associated Read Clock (RC) gated with REN,produces a CLK 1 pulse 

(Sheet 25 left side Dwg 700903). The CLK 1 pulse eeeneats a 

three- -stage counter 4X duplicated on each of the three data 
versecved Ae as Bye AC le 

buffer boards (Sheets 24-26 Dwg anes ly The three. (eounueee 

produce a six-count inidis Aininienalieahienddinn: Two different 

count decodes of the cycle are implemented on each of the 

a ee eT ee The decodes,given mnemonics (INRZ- 

INR5) are load signals for strobing data into the six data buffer 


boards. In addition to loading the data into the buffers in 


a sequence, the decodes (INR@- INR5) also operate six Ce? BELO 


a 


a6 
bufferSxxX Empty/Full status flip flops (EROE PE TOE): The 


six data -buffers are designated A through F. INRY loads A, 
eINR1 loads buffer B, etc. etc. 
_(b)- Empty Buffers During a Read operation (RMOD) a 


‘Store request produces a High-Request to penere Memory (HCM) 


pulse, -wirkch is gated with alec to eueauee a CLK 3 pulse, ( 
azardug Ao tt Sequence Kecegle) by an. sichen Cis ty discace oe 


Aer 


SERIO ger 


which see obes: date out of the data buffers /\ The request is 
_acknowledged by the return of a Signal from Central Memory 
with mnemonic HAK. The HAK signal is gated with RMOD to produce 


epee YACEEM Ents AW Ou pat Poih-r wo Wt © eed! guest, 
phpsthishxcesekex CLK °2., mnsendpesess the data buffer 


eas Dwa 700903). 


(c) Data Field The setting of the third stage of the 
Class and Data Field (CADF) portion of the Drum-Bit-—@ounter 
raises the Data-Field-Time (DTM) level and releases a reset 
on the succeeding ten stages of the CADF portion of the Drun- 
Bit-Gounter. At the end of 512 DBC clock periods, siage ten of 
the Data Field portion of this counter sets and DTM is lowered. 
(d) Check Field Time (CHKTM) Sad Postamble Time (POSTAM) The 
setting of stage ten in tie HATA Field portion of the KRRXXKRXH 
Drum-Bit-Gounter, raises the CHKTM level and enables the setting 
of a flip flop. When the next DBC pulse operates, this flip 
flop ee loweréng CHKTM at raising a Postamble Time (POSTAM) 
ievet: The POSTAM level remains raised until the Selected-End- 
MES Of-Record-Pulse (SERP) arrives and resets this flip flop 
and the entire CADF portion of the Drum-Bit-Gounter as well. 
NOTE 
The pats Field, Checkfield, and Postamble 
Times are produced in a Read Data and Class 
operation the same way as in a Write Data 
and Class operation, except the DBC clock is 
produced by the Read Clock (RC) derived from 


previously written data when reading, and by 


a prerecorded clock Ex¥x#Kx (DBC) when KXX 


¥EX writing (Sheet 22 Dwg 700903). 


Class @ (LDCL@) pulse. The down-edge of this same clock then 
cecenenes the DBC lowering LDCL@Y and raising the second stage 
of the DBC. The up-edge of the next RC then produces the up-edge 
of the Load Class 1 (LDCL1) pulse. The down-edge of this same 
"oiaek Cas Tareas the DBC lowering LDC1. An Or-gating 
of these two X&XX pulses produces a Class-Time (CLTM) signal 
representing a window for the two class words being read back 
fromthe Drum at this bine. Class Word @ enters the — R/W/s, 
is read, and placed on the input buss to the Drum TSU to be 
presented to the Class Of Pineeionat Control KK Register under 
mnemonic (DD %9-DD23) . At this time the LDC LP pulse strobes 
oer Re ee Se See ee RR Tema y Sonera Cee 
Word 1 is_strobed into Class Word Register 1 by the LpcLl pulse(Sheets 
29 through 33 Dwg 700903) . 
NOTE 
The Giese Words thus loaded 
into the Functional Control 
Registers are swapped back 
into the Class Holding 
Register at the end of the 
record. This allows for 
sampling by the AMCP - 


desired. 
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(c) Data Buffer Status The outputs of the data buffer 
Status flip flops are gated in various combinations to determine 
Lf one buffer is full (ONE F), is are full (TWO F) or if none 
are full (EX@ F). The KXRxX EX? F determination lowers the 
ster cvel. ehexeby disabling the Store request EXXk generator. 
The ONE F determination enables the Store request generator 
and produces a Low Port Priority (LPP) modifier for the request. 
The Two F SX KRNRES Eee ie produces . High Port Svieeity 


(HPP) modifier for the Store request. The HPP and LPP modifiersiz% 


establish the access priority of the XX Drum Unit to the Central 
Memory Address word being requested. The logic for Drum data 
buffer status during a Read operation (RMOD) is located on 


Sheet 25 left side Dwg 190903. 


| Ge ener | | 
2-4-3-6 Data Parity /Each data word read back from the Drum 


<or che Kany party rer Lhe 
is shaskea for parity in the same parity tree ee eee 


Av) SAw “wobey ; 
LESEO Data is ae to the tree under mnemonic 


« (INBUS@¢- INBUS23) . The buffer load pulses (INRG-INR5) 


Say vi ghX eee VSN lialges oA each Louse 
strobé parity determinationfjinto Ti pci vinta oe Flip flop & 
| a Wal + an Covgespenting £ —S | 
corresponding to the /KKXRX buffer ‘into which the word being 


checkéa is nOaaeas When CLK 3 epenaees to load data BRES 


SR agmpeROOM SS oa” 


KHE into Central Memory, it also strobes the parity stored in 
each of thex gj Parity flip flops , —— a gate enabled 


by tg RMOD level. The parity bit for cach word (TuD0 249% ovr tub 625 
OAS TS-- Aw Nhe “Tom Sheet 14 Dw 100% >) . ere wee i § gh a Pantyee 
"returned ¢ to Central bccn poh Pagan its corresponding data word at 


Reker Yo Saque eg 


men meee neem Madi emia 


“4 


NOTE 
This concludes the HXSHKERXRKXX discussion 
of Drum record formatting during a 
Read Data and Class operation. The 
continuing discussion is concerned with 
MXHXEKXKXIEX record formatting for a 
Disk File, during a Read Data and Class 
operation. | : 


Disk toy | 
2-4-—3- 7\Read Data and Class Sueunetions A Read Data and Class 


operation for a Disk involves the execution of the following 


eet. 


sebennckions: 


“(a ‘Reading back a prerecorded header field oon the DiskEXx 
and comparing it with the Disk File actual address effected 
Avon tie Geee weed and Class instruction. = 
(b) Achieving Track Verification (TV) if the instruction 
sae qualified as Disk Policy. 
(c) Finding the Sseseeing Address contained in the instruction. 
from we Ds | 


” es Sasa eee Field,and comparing it with “he. 
Nay aS par® ¢ & 


Ye aste aw 


Class i a the Functional Class Register drying’ the 
Read Data and Class instpuction: 

(e) Reading a Data Field and transferring each word to an 
address iGentiat Memory. 


p) Generating a CheckField with the Data Field being read 


and eOupnetg it with the Check Field Pgensegeea aaeing the — 


 * Write operation curing which the HISYSSEKXKAEX Data Field 
os a Ae a MQ oe : ee eines WA 


NOTE 
The following paragraphs make references 
to the discussions of Write Data and Class. 
Refer to figure 2-10 for the continuing 
discussion. 
2-4-3-8 Format Time FT@5 At FT@5, the Sub Field Gounter 
is reset, producing a decode of SFY, a Data Word Counter is 
D/E ge. 
reset producing DWY. The BY%Register indicator flip flop 4B 
Ae = A 
is set\ the AWD/BWD indicator flip flop is reset raising the 
AWD level (See Sheet 13 Dwg 700903) and aC Register Em pty/Full 
NY | 
status indicator flip flop is reset producing CFUL* {Sheet 14 
Dwg 700903), 


2-4-3-9 Format Time FT@6 FT@6 produces HACBUS which loads the 


EB C buss with the SR XESEXX AWD portion of the actual 


Disk address as described in detail in paragraph 2-4-2-12. 


State Cea Bev flip flop is reset, Rif CFUL* is hight and is 
gated with T2ENLDC, signifying FT@6, and DFLD”, signifying 
Sub Field Time. This gating produces aC Register load pulse 
(LDC ) which loads the Disk Address on the C buss into the C 
Registe¥. with CFUL raised, T2XFR is raised and a serial transfer 


takes place between the C Register and the E Register. The 


left and right half of this /4% AWD are transferred simultaneously 


in 12-bit serial fashion into the E Register. The transfer 


he 


clock is CC. The Parity of this word as all words sl 
between: the C Register and ,D or E Register 1S haan 


by comparing corresponding bits of the left and right half of 
the work, The thirteenth CC pulse then resets the T2XFR level gis 
and the CFUL level and strobes the Parity bit for the AWD into 
the E Register, and switches the AWD/BWD indicator flip flop 
to BWD. The BWD is loaded from the C buss to the C Register, 
and from the C Register to ‘the E Register in a manner simifflar 
deactiloe d 
to thatAfor the AWD. The thirteenth CC strobes the Parity of the 
-BWD into the E Register, resets T2XFR, resets the AWD/BWD indicator 
flip flop to AWD and generatesxXNXERKH EOWD which advances the 


Sub Field Counter from SF@ to SF1l. 


(a) Generate T2CLYCBUS A gating of AWD, KK Write Not (WR*) and SFI 


produces the T2CL@BUS level (Sheet 14 Dwg 700903) which loads 
the output of the Class @ Functional Control Register onto the 

C buss (Sheets 3-7 Dwg 700903). 

2-4-3-10 Format Time (FT@7) At FTQ7 REN is raised as described 
in detail in paragraph 2-4-2-13, and the D/E indicator flip flop 
is jammed to E after having complemented to D at the EOWD of 


the BKNXHXXEKEX header #h% 


BWD transfer from the C Register to 


a% 


the ey neviecen: With REN raised, the R/W/S circuits in the 

Disk File synchronize on the Header Field Preamble, ad when the 

End-Of-Breamble (EOP) bit is read, data is released to the Disk 
Sursu, synchronized with the Read Clocks (#7 generated from the 


Read Data bit-transitions. The RC from each of the six data tracks, 


shiftsout | the contents of the six E Registers into a comparator 


nes \) 


i= 
circuit to be SeReaeed with the prerecorded Header ward bits ne 


Retag read from the Disk File. 

~2=4-3-l1 Header Count and Header Word Not Equal For a detailed 
discussion of these functions, peeae to sub paragraphs of 
paragraph 2-42-13. These functions are the same for Read 


Data and Class as for Write Data and Class. 


2-4-~-3-12 Load Class AWD into XXX C Register The down-edge 


of the CC producing the EOWD of the Header-wWord C to E transfer 


w 


also lowers the EFUL indicator flip flop and lowers the £9 CFUL 


indicator flip flop, which enables the next CC £% pulse to 


produce LDC, which loads the C buss, containing the Class @ 


word into the c Register. HWA No transfer takes place to the 


E Register until the EFUL indicator is raised again. This takes a 
place only after the last bit of the Header-\Wword is read back 


from:the six Disk racks, producing the T2L%B through T2L5B pulses. 


owes etn 


These pulses complement D-type flip flops enabled by REN(Sheet 


13 left side Dwg 700903). When these flip flops set, they produce 


the EQFUL through E5FUL levels, which are gated with REN to 


+% 


produce a f#set for the Af EFUL indicator flip flop. With EFUL | 


eo 


‘T2XFR is raised and the AWD of the Class word is serially 
transferred into the E Register. The thirteenth CC pulse 
ner CFUL and strobes AWD Parity into the E Register. The 

“AWD /BWD fbleskos flip Flop switches to BWD, the CLLBUS 

pulse is generated, which loads the output of the Class l 


-Functional Control Register onto the C buss. LDC operates 


With the EFUL and CFUL indicator flip flops now set, T2XFR is 
Aga rn" 


--raised/fand the BWD e class is transferred ARH into the 


E Register. on following the BWD produces a clear pulse 
,,(CLRFCL) which resets the Functional Class Registers (Sheet 14. 


. This EOWD is also gated with REN 


exteeme right Dwg 700903} #4 
, Awe > 


and RREN, signifying SF1, in this case, to produce, an increment 


pulse (INCRSF) stepping the ‘SubField counter to SE2 , Bee 
Setcu j ; 
and, to produce upon the arrival of the next CC pulse the reset — 


of REN and the D/E indicator flip flop. When REN resets the 
Read Data and Read Clockg ee are gated off by reset of the 
End-of-Preamble (EOP) bitsin the R/W/S. Another Preamble MUSE 


be eed and REN must be raised again, before Read Data and the 

enters the TSU again. The thirteenth CC in- oo 
ey” ean 

the Class BWD transfer from the cf to E Register loads the BWD | 


Pane 


ee eo 


Parity bit into the E Register and generates an LDC pulse, 
which loads the C buss into the C Register. Since no data is 


on the C buss, logic zeroes are loaded into the C Register. 


ae ae 


2-4-3-13 Format Time FT12 REN was reset before FT11 and is set 
again for reading the Class Field back from the Disk File at 


FT12. The gating is FT11,EOFWD ,EQ,and WHD* producing S2REN 


Way MR 
, 
(i J : wee 


which sets the REN flip flop through its clock input. When 


synchronization has taken place on the recorded data and the 


av* 
_End-of- ‘Preanble (EOP) levels Sr generated - in the R/W/S » the Read 


Data and Read Clocks 


Stee of the E i RegESece is shifted into the same “comparator uset— 


G8) enter the TSU in ee ten ane ene The -==-=—= 


pg « H&A 


eu Clack 


for Header Word comparison by the {ma . The Read Data from the © 


Disk is the other input to the comparator. The same Read Lata 


is also shifted into the front end of th- H Register. (i 
' The results of this comparison is of ee on a Read 
eee ee and the Class-Not-Equal (CNE) level is inhibited 
from raising. However, at the end of the Class Word the EFUiL 
ne flip flop is set my tte re of the lest bit 
StaniN\te 
of the Class KX Field (LOB- 5B), bY the setting of the six D- ~type 
flip flops on the extreme left side of EK Sheet 13 Dwg 700903. 
With EFUL set and CFUL set during SF2, K€ the T2XFR level is 
raised and oc pulses shift the C Register output of logic Zeroes 


TeAV 
into the front of the E et while the Class Field \inlthe 


Suom dhe Disk : 
E Register is shifted into the front of the C Register. The oaks 
oe sing the C Register is identified ie continuity symbol Als 
and the shift pulse seyaetiy loading the C Register is identifded 


- by continuity symbol A119 (Sheets 10 and 11 left side Dwg 700903). 


« At Parity bit time M4 (T2P), a load pulse T2XCCLY is generated 
by a gating of T2P, WR*, SF2, AWD, and the up-edge of CC .KKUBKX 
MEXKXX weeiee This pulse is used to load the output of the 

Cc Register int into the Class g Functional Class Register. The aes 


heme TERCCLA 
VECOI is on Sheet 14 Dwg 700903 and the Class 


| poeedeperoeet 


_g. Registers are on Sheets 2 through 6 Dwg 700903. The down-edge 

ey | Bes 
: Cc One Sas, 

of ~ same CC lowers CFUL and the “next down-edge generates LDC 


———again, « clearing the C Register by loading in the empty C buss. 


; Nise § reese y | 
—Loneraxrr level seatises again as lainey ie the BWD of the 


Class Field is transferred into the C Register. A 
(72 xccut ) 
He pulse K@éiA4y7 for this BWD is generated 


with the up-edge of the CC during Parity time. This pulse loads 
the output of the C Register into the Class 1 Functional Register. 
NOTE 
At the end of record the Class Field is 
swapped into the Holding Class Register £®xX 


making it available for sampling by the AMP.) 


2-4-3-14 Sub Field 3 A gating of a at ae ea Sx 


in this case, and EOWD increments the Sub Field Counter to SF3 and 


giietin (Sheet 


resets REN on the down-edge of the next CC pulse 


13 Dwg 700903). BX As the Sub Field SWYHKXKXX Counter increments 
to SF3, the CFUL indicator is reset on the down-edge of the CC 


pulse occurring during (T2P) which corresponds to EOWD in time. 


When SF3 operates , g the T2ENLDC level, which enables the generation 


of LDC during the Sub Field period, is inhibited and no LDC pulse 
is generated and CFUL remains reset. 


2-4-3-15 Format Time FT15 REN is set again for reading of the 


+% 


Data Field at FT15. The gating is FT14, aeRROD DST ge agnt yang 


the word counter was loaded to some word count during the > 
instruction from the AMCP, and EQ, and EOFWD. This gating 


produces S3REN, which sets the REN flip flop through the clock 


input and jam sets the Data Field flip flop raising the DFLD level. 


‘S3REN also resets the first three stages of the Data Word Counter. 


weer a termine mon 


DFID inhibits the Sub Field decodes of these three stages of the 


&ZE6 


connects 
Data Word Counter aoe ie additional five stages to these three 


original stages to give the Data Word Counter a capability of 
counting out the Data Field. 


(a) Read Preamble and First Disk Wore. The Preamble is read and 


the read circuits in the R/W/S synchronize sce 
level TLRD H- TLRV5 
Of-Preamble (EOP)/|is generated and Read Data,and # Read Clocks | 
(¥2 Rc ~ 12 RCS) 
enter the TSU from the Disk through connector 340 and 

through the cable board at location 3A2 J17. The EOWD associated 
with the transfer of the Class Field enabled the D/E indicator 
flip flop to complement from E to D, and the data being read 


is assembled in the six serial sections of the D Register. The 


mnemonics operating are ft —— Signifying the D Register 


pled ffi 


is operating, X2ZERE 12RD g-T2R85 Signifying Read Data entering 
the D Register, anti T2ZCLK@-T2CLK5 signifying the Read Clocks 
for the six sections of the D Register used to shift the data 
into the D Register. These sree are derived from data transitions 

«by the Read Strobe miveules of the R/W/S. 

(5) Transfex AWD From the D Register into the C Register When the 
last bit of the first word is SHIExkX shifted into the D Register, 
the D type Flip flops shown on the extreme left ER side of Sheet 
14 Dwg 700903, produce the DYFUL through D5FUL levels, which are 
gated with REN and CC to set the DFUL flip flop through thexkxy 
clock input. With the DFUL level raised ee ee the 


[3 
T2XFR qed is raised (Sheet #4 Dwg 700903) ane the AWD portion. - 


20 


(dad) Disk Parity Error Each 24-bit word shifted out of the 
D.or E Register under mnemonic T2SROL and T2 SROR is checked for 
parity in the same way parity was generated. T2SROL and 
iScnen see gated to enable a Disk-Parity-Check flip flop 
to complement whenever eect scan Bie of each half of a 
24-bit word differ in logic State. The Disk-Parity—Check flip 
Elop is hela off except during T2XFR.XXHYEXXKX At the end of 
a 24-bit word, the output of this Disk-Parity-Check flip flop 


(T2DPCH) indicates the parity of that word. The logic just 


G@iseussed is on Sheet 11 Dwg 700903XX. 
AWD is written, the Parity-bit is located in bit thirteen of 

the left half-word. When a BWD is written its Parity-bit is 
located in bit thirteen of the right half-word. AWD is gated with 
SROL and the output of this gate is gated with DPCH at bit 
thirteen time to see if Parity as written for the AWD agrees 
With Parity as checked on play-back . The logic ¥8X being 
discussed -is on Sheet 10 Dwg 700903. A similar gating of BWD 

and SROR is found in this logie to check for Parity in the BWD. 
| EZ¥X Parity time (T2P) or bit thirteen is represented in the 

logic by continuity $M symbol H5. This check takes place 
pduring a READ for all words in the Data-Field and EKEXKX Check- 
Field, as signified by the mnemonic ENCH in the logic. If 

Parity as written differs from Parity determined on play-back, 


an | 
the Disk-Parity-Erroy¥y (T2DPE) latching flip flop is set: The 


¥X T2DPE output of this indicator flip flop is a status condition _ 

made available to the AMCP at the end of the record in which 
26° << 

it is detected, as discussed in paragraph 226, whiertsxdecucaee 


ofthe word in the D Register is shifted into the C Register. 
Data exits the D Register serially as a left and right half word: 
sad menenies operating are SROL and SROR which produce data 
for the C Register which can be identified by continuity symbol 

: Als (Sheets 10 and 11 Dwg 700903). The shift pulse operating 
eee Betasheseica by continuity | Al9 on sheets 10 and 
t1 Dwg. 700903. The shift pulse is derived by gating T2XFR 
with CC and inhibiting the gate with T2P Sinieving parity time. 


vials deck Pores ba inal f -b/ ; 3 
Sehr eisiiem Parity is generated by XX#SESEEEXKHHX presenting 


Ce) 


the-left and right half data-bit aaa cc and SROR) to 


pal \ Vek ieee Janay 


identical flip flops, which are \seset-bedors T2XFR. Each logic 


“1l" data-bit enables the flip flop to complement with the CC pulse, 


and each logic "9" data-bit inhibits the flip flop from ene! 
owhoad Re Ahe 


At. the .end of. TONFR; the Bay left and right Parity flip oak 
“The ont pats oF Vese Sti p Fleps Qre 


indicate Waleft and right half AWD pam eee bS- loaded into 
\ a chi. wae 


flip flops by the CC pulse during T2P at the end of the 


‘AWD. -This load pulse is identified by continuity symbol H10 on 
Sheets .10_and XXXXX 11 Dwg 700903). The output of the parity 
ace 


flip flopsidesignated LP and RP. 


ga\ Load A Register When T2P is raised during the Data Field KXxXxxX © 


of a Read operation the CFUL indicator flip flop is raised (Sheet 


4 Dwg 700903). A gating of CFUL, DFLD, READ,AWD, and AFUL* 


produces a load pulse (LDA) for the - Register. The AFUL indicator 


Fl 
flip flop is initially reset at PY time. LDA strobes the output 


of the c Register (C@@-C23) into the A Register and loads the 
{zz 


Left Parity (LP) and Right Parity (RP) bits,determined by 
the process discussed in the preceding paragraph, from XxX 


Holding Parity flip flops into another set 


of flip flops. 
(.8) Transfer BWD from D Register to C Register The KXXX T2P 
pulse following transfer of the AWD, sets the AWD/BWD indicator 


flip flop to BWD and *& 


s the LDA pulse 
gated ¥OEX with READ , resets the CFUL indicator Flip flop. 
T2XFR raises--and the BWD portion of the first HHEAXMeeX HAEK 
data Disk word is transferred from the D Register into the C 
Seadeees in the same way as described for the AWD. Parity 
for the BWD is generated in the same way as for the AWD. 

@) Load B Register At T2P following the BWD , the LDB pulse is | 
generated. LDB is produced by a gating of CFUL, READ , DFLD and 
BWD. The LDB pulse loads the B Register with the BWD from 
the output of the C Register, and KXXxX loads EX the BWD Parity 

«bits into be Parity flip flops: 
2-4—3-16 Enable Store Request The DFID level latches a flip flop 
which supplies one condition for enabling Store requests to a 


gate. Other conditions for producing the Enable Request (ENRQ) 


are! KREXXX ns once again signifying some word 


COUN has been SXEKXEER specified in the instruction from the 


“AMCP, and EQ signifying the correct Starting Address has been 
effected. In addition, the A and B Register must be full or 

x — wihen ) 
either A or B must be full MKEXMXEKEXSENXEX Chg 


the- Store Request 


2.3 


is to and odd Central Memory Address as signified by CMA18 in the 
inate (Sheet 14 ,extreme lower left,Dwg 700903). The two 
Mnemonics RF3* and KXX RF4* are inhibiting signals when low, 
and fit operate after the first word of the data field has 
been transferred. These signals inbibet the generation of 
ENRQ for a period of time during which the data buffers, through 
which each word is processed are in a transitory state and Jesppie 
consequently not able to accept another word. | 
NOTE 

A detailed discussion of Disk 

Request Generation Circuits is 

deferred until paragraph 2-6. 
With the A and B Registers filled,the Store Request is generated 
by the raising of ENRQ. Both the A and B Registers are filled. 
However, there outputs are inhibited until either T2ACBUS or 
ee is raised. These levels are produced by gating the 


output of the A/B indicator flip flop with READ and DFLD. Since | 


the A indicator flip flop is initially reset and since geyiuy 
ee eee to the Store request has as yet been received, 
the A level is raised now,.and the output of the A Register WX 
EBXNSKIBHX and its associated AWD Parity flip flops are enabled. 


(See Sheet KX 14 Dwg 700903 for generation of T2ACBUS and T2C BUS) 


Yep 


The request is looked at by the TUIM, which assigns priorities 


for the use of the Central Memory SXSMEX Data buss shared by 


the*four TSU's. When a buss is assigned to this request and- 
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the request is not refjjected, subsequently, by the Central 


Memory, within a specified time period,a signal with mnemonic 


RF1l is raised. (The logic generating RF1 will be discussed 
RF1l,gated with READ, produces a signal (CBM) which gates the 
output of the A Register into Central Memory(Sheet 14 Dwg 700903). 
Data leaves the output gate ens data buffer boards under 
mnemonic XXHRX TUDOPZP-TUDO23. The Parity bits leave the data 
buffer boards under mnemonics TUDO24 and TUDO25. The two 

Parity bits TUDO24 and TUDO25 are gated in the TUIM to produce 

a single Parity bit (TUDO24) (Sheet 19 Dwg 700903). This bit and 
the Bees ates ave: Paecned by Master Clock (MC) and leave the 
TUIM under mnemonic KXX TUDO@@L*-TUDO23L* and TUD24* (Sheets 19 
and 20 Dwg 700903). From the TUIM, the Data and Parity bits 

are jmneeeed througha KAKEX Cable board (Sheet 47 Dwg 700903) 

and eave the AMTU through connectors 382 and 383. The EOWD 
produced at the end of the BWD }jAtransfer from the D Regieter fo 


the C Register, enables %& the D/E indicator flip flop to complement 
to E on the CC pulse. This connects the C Register to the E 
Register, into which the next Disk word will be shifted from the 


Disk File. It should be noted that the Disk word is broken up 


“into two 24-bit words and Parity, and each of these words require 


a Store request for its transfer back to Central Memory. _ . 
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(a) Check Field Generation by Reading of Data Field All data  —__ 


shifted out of the D and E Registers into the C Register during 


— 


the Data Field , is also *® presented to a half~adder-circuit—— 
to be added with the output ofa Check-Field Register. The 


Logic for this Punches is located on the extreme MEPS® left side | 


wens, 


of Sheets 10 and ll ws 700903. A signal, T2ZENCH, identified 


soe: 


by continuity syntbol H4, ‘enables the > operation | of the : en ee 


ae : 

. ~ aye naethe tat ne 
week ree wre 

pene po wo 


Field Register during ‘the Data Field gaa for the Check Field 


we follows. T2SROL and T2SROR | representing serial data forming 


left and right halé words from the XB Dor E Register and tasnteeiag 


od 


by continuity symbol A eh ated with READ to 0 one input 


gut. NEES cweed 
to. kage as half adder circuit. _CHOL and CHOR wepresenss.” the other 


ee eae! 


input ks the left aya “right KAS 


Smeets Nn 


WES half-word half-adder | 


“Ss * “er vier " net very ? a i Fer Je haw 


circuits. “T2KFR inhibited by the Parity bit time -(72P) and 


AI 


i a 


identified by cont inaiey se H6 in the logic, is ssabiaik atte 
CC to produce shift pulses for the Check Field Register. Each 
Disk word bit of the Data Field is ae half added with the results 


Ch : a des 


of previous hal£- adder pit summations exiting - from the “output 
of the check Field en aeeee and the estes of this half-adder 
summation are shifted into the Check-Field Register. When an _ 
entire Disk word has been shifted S€SKXEKEXKXKERIEEES through 
the half-adder into ne Check Field Register, the EOWD pulse | 
Oe oevatans EOWD 4¥KXHX is gated with the Rotation (ROT) signal, 
which is high when bit 19 ea stale Check Code al in the 


Instpuction Control beeteter is reset, and with CC identified 


by continuity symbol AQ (Sheets 10 and 11 Dwg 700903). This (Zé 


gating provides a pulse for shifting the Check-Field Register 


bit position for each Disk 


one additional 
“word. At time of ratation, the output of the right half-word 
Check-Field Register is connected to the input of the left 
~half-word Check-Field Register, and the output of the left 
HHIESX half-word Check-Field Register is connected to the 

input of the right half-word Check Field Register. Rotation, 

iecececs, shifts the entice 50-bit Check-Field pacteess one 

bit position for each Disk word processed through the half-adder. 

2-4—3-17 Check Field Each time the BWD of each Disk word 

is transferred from the D or E Register, the EOWD signal 

is generated. Using the three stages of the Sub-Field Data 

Word Counter and the additional five stages connected to these 

stages by raising DFLD, a count of 256 is decoded, which MM¥HEX 

marks the end of Data Field and the beginning of Check Field. 

ioe sonatas is given mnemonic CCHFILD* (Sheet 13, right side, Dwg | 
. 700903) . CCHFLD * ieeenes a flip flop to the set position, 


producing DWOVF, which enables a D-type flip flop to set. 


When the LDB pulse operates to transfer the BWD of the last 


word of the Data Field ¥XHX into the B Register, the 


BXYKE D-type flip flop sets producing the T2CHFID level (Sheet 
~, 13,upper right Dwg 700903). When TZCHFLD is raised, the 
previously written Check-Field is read into the D Register. 


When the D Register is full the T2XFR level is raised (Sheet 


® | 
13 Bwg 700903). The D Register output (T2SROL-and T2SROR}) identified 


i [oe ea Se Oe a tee EE a ee ee em, nN A i tet Rg me: om Be ne af, ees | 7 4 Meee "IMHKAHhS an cay 179 


C 4) 


Co) 


shifted into another half-adder circuit with the output of 
the Check-Field Register (T2CHOL and T2CHOR} identified by 


Gontinuity symbol A5. The Check-Field Register output at 


Check-Field time, which is the half-adder summation of each 


bit of each word of the entire Data-Field, should agree bit-for- 


bit with the Check-Field word being transferred from the D 
Register, since this word was formed by the half-adder summation 


Data-Field, when it was written on the 


of the same BSExK: 
HMEKY Disk. 
Transfer Check-Field Comparison Results to C Register (AWD) XxX 


Whe AWD output of XK this half-adder circuit identified by 


‘continuity symbol A18 (Sheets 10 and 11 Dwg ¥RK@XRxX 700993) is 


‘shifted X£ into the c Register by the CC operating while T2XFR 


¥x is raised. The shift pulse is identified by continuity symbol | 


‘A1l9 (Sheets 10 and 11 Dwg 700903). 

Load Cheek-Field Status Register With AWD of Check-Field When 
the AKNX T2P ‘cha BX following the AWD operates at the 
thirteenth bit-time, the CFUL indicator flip flop is set by the 
Souiséage of CC. The gating of CFUL, AWD, T2CHFLD, READ and CC 


(yanocn¢) 
then produces a load Check @ pulse A/P2rme 


(Sheet 14, right 
side, Dwg 700903). The T2SDCH@ pulse strobes, the output of 
the c Register (CY%-C23) into a holding Check Field @ Register 
‘(Sheet 9 Dwg 700903). The output of this Register is routed 
through a EMKKX cable card (Sheet 49 Dwg 700903), and out 


connector 380 to the AMCP, which can sample the data if it desires. _ 


a 


Ite 


Ce) BWD_ Wken CFUL lowers again after T2P time, the T2XFR window 
raises again, and the BWD portion of the Check-Field word from 
the Disk is compared ¥XX with the BWD portion of the Check-Field 
¥X word from the Check-Field Register. The results are transferred 
mX into the C Register. The CFUL indicator flip flop sets and 
produces,when gated with T2CHFID, READ and CC, the LDCHI1 pulse, 
which strobes the BWD portion of the Check Field word now in 
the c Register into a HSEE£X holding Check-Field (1) Register (Sheet 
9 Dwg 700903). The output of this Register is routed through a 
cable card (Sheet 49 Dwg 700903), out connector 380 to the 
AMCP, which can sample the data if it desires. 

(4) Set Check Not Zero ANH Indicator The LDCH]1 pulse is not 
conditioned by AWD or BWD and EXXEX therefore actually cperates 
each time CFUL is raised during the Check-Field. Each time 
the LDCH1 pulse operates, the C Register is cull with, first, 


the AWD of the Check-Field and next with the BWD of the Check- 


Field. Each time the LDCH1 operates every bit in the && 


€ 


€ Register should be at logic zero. The individual, 

of the é Register are collector OR-gated after one inversion. 
The feuuies of the OR-gating is called Check-Zero (CHZ), and 
should be at logic "1" as long as all bits of the C Register 


are low at E323 


LDCH1 time(Sheet 9 Dwg 700903). After one 


it 


*»+inversion to CHZ*, this signal is gated with the LDCH1 pulse 
(Sheet 8, middle bottom, Dwg 700903), to set a latch if one 


bit, in either the AWD or BWD Check-Field from the Disk and 


/*. 
nnn ten ee at Siaie: 
* 


Check-Field Register fail to match, thereby raising the CHZ* line. 


2 AX “Lhe ag ext . Wis 


Setting the latch, generates)CHNZ. isceisrone of Geny (pias 
Atop (v2. eww) {Ss & Aah pea Viow see ae 
sh LYSCe eet IR Mo ce-O era A LIEIN para 


Me ag RMCE ath Nhe end oh, Tee weeord Yo 
fo Me Ser e Agden? ® Jiseass e) ts 


in arc 
Paragraphs 2-4-3-18 and 2-4-3-19 

Petiewing, discuss Drums and Disks 
together rather than independently, 

since the function discussed in these 


paragraphs is essentially the same 


for Drums and Disks. 
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SWhen-=no-new-inst ruction has “been™ ‘received: From.the_ A 
ee —— 


ts sae se ane a Be Si ite Fis faethe ec ae alte 7 vorrei rnc 
_W.cecord;—theSwap-Cycle=which-comes=at~ “OE=the:-record 


@-Of=the- operation: FOr -furkne 
ner one. 


ZS 2-4-3-138 End of Operation (Read Data and Class) Swap-Count-—Cycle 


_When no new instruction is received from the AMCP while the 
Read Data and Class operation is in progress, a Swap-Count-Cycle 
will be generated which swaps the Functional Regdésters into the 
Holding Registers in order to make information available to the 
AMCP upon request. For a detailed discussion of the End-of 
Operation Swap-Count-Cycle, refer to paragraph 2-4-2-22, which 


ae 
discusses the End -Of-Operation XMEE (Write) Swap-Cycle. The 


Read End-Of-Operation Swap-Cycle operates in an identical manner. 


2-4-4 Write If Class Is Equal This operation applies to Disks 
BSVAV 6,04 es 


only. Essentially, this operation is the same as a Write 


Data and Class operation except at Class time the Class Word _ 


previously written on the Disk, is compared with the Class 
loaded into the Class Registers during the Instruction sequence. = 
If there is agreement, the TSU logic proceeds with a normal 
write Data Field operation. If there — agreement no 
data transfer takes place. 
2-4-4-1 Write-If-Class-Equal Load Sequence For this operation, 
the following Holding Control Registers are loaded: 
INSTRUCTION 
DEVICE ADDRESS 
CENTRAL MEMORY ADDRESS 
MAP (OPRIONAL) 
WORD COUNT 
CLASS 
UNIT 
One Control Register is loaded from the AMCP output buss wit 
‘each pair of ACTC and WTPC commands as discussed in paragraphs 
2-3-3-2 and 2-3-3-3. The Instruction Register is loaded first, 
and %£€ the Unit Register is loaded last) as discussed in paragraphs 
2-3-3-2 (b) and 2-3-3-3 (d). 
(a) Generate Swap Required And Start Swap Counter For this 
‘operation, a Swap-Required (SWPRQ) signal is generated at the 
end of the Register loading sequence, as discussed in paragraph 


2-4-1-2 (a) and the End-Of-Record pulse Kor) (EWE 


at | 
, 


ya 


hs . 
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2-4-1-2 (b,c. and d). 


2-4-4-2 Swap KXKHESX Function During Write it Class is Equal The 


Swap Counter decodes are the same for this operation as for the 


Write Data and Class operation, discussed in paragraph 2X*x4xxX 


EXXRXAKKX 2-4-2-2 (a through i). 
2-4-4-3 Equal EQ is effected in thi 
Write Data and Class operation , #aix 


(2-4-2-3, 2-4-2-4, and2-4-2-5. 


initiate$a Swap-Counter-cycle,as discussed in paragraphs 


Ss operation just as ina 


as discussed in paragraphs 


—e Format Time FT@5 At FT@5, the Sub-Field Counter is 


rica tsa a pec of Dee, = Date Wor Counter BEXXXXX 


is reset, lL ashataa Clee. The D/E ? Re 


is set to E, the AWD /BWD indicator f 
anh the EFUL ilicalor Stig Slop Vs Yom > 


the AWD. level, (Sheet 13 Dwg 700903) 
satus Gods i 
: a lor 


gister indicator flip flop 


aa is reset raising 


2-4- 4-5 Format Time FT@6 FT@6 produces HACBUS, which loads 


the C buss with the AWD portion of the actual Disk Address as 


described in detail in paragraph 2-4- 


2-12. T2ENLDC enables 


the LDC pulse to be generated and the Disk Address is loaded 


from the C buss into the C Register. 


pulse and XRX¥¥X T2XFR level goes up enabling a serial transfer 


CFUL raises with the LDC 


between the C Register and the E NB Soa eee The left and right 


-halft of this AWD are transferred Se nuSeancoussy in 12-bit 


Sérial fashion into the E Register. 


Parity is determined by 


Set 46 Register vote ro 
a si Sa eas 


(32. 


serial comparison of corresponding bits of the left and right 
half-words. The thirteenth CC ene T2XFR and strobes the 
Parity-bit into the E Register. The BWD is loaded from the C 
buss into the C Register, and from the C Register into the 

E Register in a manner similar to that described for the AWD. 
The thirteenth CC strobes the Parity of the BWD into the E 
Register, resets T2XFR, resets the AWD /BWD indicator flip flop 
to AWD and generates EOWD, which sagenees the Sub-Field Counter 
from SFO to B¥XXX SF1. 

(a) Generate T2CL@BUS A gating of AWD,WR* and SF1 generates 
the T2CL@BUS level (Sheet 14 Dwg 700903( which loads the output 
of the ieee @ Functional Control Register onto the C buss 
(Sheets 3 through 7 Dwg ZONEX 700903). 
2-4-4-6 Format Time FTQ7 At FT@7, REN is raised by the 
S1LREN pulse as described in detail in paragraph 2-4-2-13, and the 
D/E indicator flip flop is jammed to E after having complemented 
mn D at the EOWD of the header BWD anetex from the C Register 
to the xx "E Register. The SLREN pulse also jams the EO through E5 
latching flip flops (Sheet 13,, uses left side, Dwg 700903) 
enabling the E Register eee aneeo Finally, SIREN pulse jams 
the Data Word Counter to DW7. With REN raised, the R/W/S/ 
eirouits in the Disk File synchronize on the Header-Field 
Preamble, and when the End-Of-Preamble (EOP) bit is read, 


data is released to the Disk TSU, synchronized with the Read 


Clocks generated from the Read Data bit-transitions. The RC 


-~from each of the six data tracks shifts out the contents of 
each of the Six E pesieesns Anes a comparator circuit to be 
“compared with the prerecorded Header Field bits being read 
from the Disk File. 
ine -4—4—7 Header Count and Header Word Not Equal For a detailed 
discussion of these functions, refer to sub pavegaapne of 
puesereon 2-4-2-13. These functions are the same for Read Data 
and Class as for Write Data and Class. 
2-4-4-8 Load Class AWD Into C Register The down-edge « of the 
cc eres the EOWD of the Header-Word | Cc ‘Register to E “Register 
transfer, also lowers the EFUL indicator 225 E2OP and lowers 
the CFUL indicator Elip - flop, which enables the next CC “pais 
to produce LDC, which loads the C buss, containing the Class Mg 


word into the Cc Register. No transfer takes apace to the E 


ca 
sot 


Register until the EFUL indicator is raised again. | This egies 
Ereee only after the last bit of the Header-Word is read back 
from the si Disk tracks, seegue tne the T2L GB ivsusi T2L5B 
adam These pulses complement D- “type #itP eons enabled PY 
REN edie a left, side, Dwg. 700903) . When these Elip flops 
set, they produce the E@FUL through E5FUL Sve e wees are 
gated with REN to produce a set for the EFUL indicator flip 
flop. With EFUL raised, T2XFR is raised and the AWD of £ the 
er is serially transferred into the E Bo giaese. The 
thirteenth Cc pulse lowers BEKH CFUL and strobes AWD EoEeey, int“o— 
the .E ee ha The AWD/BWD indicator flip bie 5 switches to © 


BWD , the T2CLIBUS pulse is B¥HE generated, which loads the output 


a 


of the i 1 Functional Control Register onto the C buss. The 
EOWD associated with the BWD of the Class-Word just transferred 
to the E Register increments the Data Word Counter to DW¢Y and 
increments the Sub-Field KX Counter to SKZ2X SF2 and resets 
REN. When REN resets, the Read Data and Read Clocks are gated 
off by reset of the EOP bit in the R/W/S. Another B¥#EH Preamble 
must be read and REN must be raised again, before Read Data and 
eke Rees Clseks enter the TSU again. The thirteenth CC in the 
Class BWD transfer from the C Register to E Register loads the 
BWD Parity bit into the E Register and generates an LDC pulse, — 
which loads the C buss into the c Register. Since no data is 
on the Cc buss, logic zeroes are loaded into the C Register. 
2-4-4-9 Format Time FT12 REN was reset before FT11 and is set 
again for reading the Class -Field back from the Disk File 
at FT12. The gating is FT11, EOFWD, EQ, and WHD*, producing 
S2REN, which sets the REN KXxXxX flip flop through its clock 


nae at abies sean tee ae one poitee = 


input. 


“PO ani SiR ee 


(a) Class Not Equal When synchronization has taken place 
on the recorded data and the Fnd-Of-Preamble (EOP) levels are 


generated in the R/W/S, the Read Data and Read Clocks enter the 


SIRT on gamer 


TSU in synchronization. The output of the E Register is shifted 


into the same comparator used for Header Word comparison, by the 


; 
Read Clocks. The Read Data from the Disk is the other input to 
the comparator. The same Read Data is also shifted into the 

A | 
Exsmx front end of the E Regisder. The results of this comparison, 


<_< - 


signified by the mnemonics CMPEA and CMPEB are gated with the 
eae ye of a latch set by the S2REN pulse (Sheet 14 Dwg 700903). 
REN is the only other level at the gate. If either CMPEA or 
CMPEB rise, the gate produces an output, seer dug a latch and 


thereby producing the Class-Not-Equal (CNE) level. The CMPEA 


and CMPEB levels are 


OHXX looked at during a 
compare window defined by setting of a latch by en ee ee 
mentioned, and the resetting of this latch by the RRHD pulse, 
which is generated by the last bits of the Class-—Word being 


read from the Disk and thereby setting the E@FUL-E5FUL flip flops 


shown on the left side of Sheet 13 Dwg 700903. The CNE -4eboh outlgrh 
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(b) Write Enable Write Enable (WEN) is inhibited or enabled 


or vgilltee, agp gore 


iad 


to set by the results of the Class-Field comparison. A clock 
input (S3WEN) to the WEN flip flop is produced by gating WRCIC, 


WEN*, WDCT@Y* and FT13. When FT13 arrives the up-edge of the 


” Ae . 


clock is produced. During FT13 the Class comparison takes 


wo ~ 
ne : = 


place. CNE is presented to the J enable and the jam-reset 


7% 


inputs of the WEN flip flop. If Class-Not-Equal (CNE) is set, 


aid WEN flip flop is inhibited and when the Format Counter ¥# 


steps ron FT13 6 FT14, the S3WEN clock down-edge operates but 
the WEN flip flop, being inhibited, remains low and no write 


transfer takes place. If CNE.is reset the WEN flip flop is 


cengbled and when the Porat Counter steps from FTL3 to FT14 the 


S3WEN clock down-edge sets WEN which in turn latches WENDL. RE 


WENDL is used to enable the write amplifiers in the R/W/S of | 
the Disk File. | i | 
| SeCO¥ 
(c) Load E Register With #*est Word Of Data Preamble Since 
the detection of the last bit of the Class-Word raised EFUL 
and since CFUL is raised, T2XFR also risesXx and KKXXES enables 
the shifting out of the logic zeroes in the C Register XX loaded 


during FT1S by the LDC produced after the Class-BWD transfer 


into the E Register. This T2XFR is occurring while the Sub-Field 


bs. | 


Gounter is at SF2. SF2 is gated with the Write-If Class-Compare 
instruction (WRCIC) produced when bits 17 and 18 of the Instruction 
Register are at logic "1". This gating produces a level (T2EVP) 
which forces logic zeroes for every bit being Cuanseeeved- fen 

the C Register. At bit thirteen time, the Parity bit is also 
forced to a logic ZELO, as the AWD/BWD indicator flip flop 


switches to BWD. The BWD is transferred int» the E Register 


while T2EVP continues to operate. T2EVP causes this entire 


Disk Word to be transferred into the E Register as logic zeroes , 


| 5 Row k Disk | 
thus forming the £ve* word of the Data Field Preamble. . 


| (d) Load Class Functional Register As the C eo 
output is shifted into the front of the E Register, the E ilies 
hes Che C laser esta which was read in from the Sick duntion 
Class comparison, shifted out into the C Register. The data 
entering the C Register is identified by continuity symbol A18 


and the shift pulse serially loading the C Register is identified 


by Gontinuity symbol A1l9 (Sheet 10 and 11, left side Dwg 700903). 


[Z- 


At T2P time a load pulse (T2XCCLY)XX is generated by a gating 

of T2P, WR*,SF2, AWD, and cc. This pulse is used to load the 
output a the C REKXKE Register into the Class @ Functional Class 
Register. The logic for generating T2XCCLY is on Sheet 14 

Dwg 700903 and the Class Registers are on Sheets 2 through 6 Dwg 
700903. The down-edge of the same CC lowers CFUL and the next 
douneedue sendwates LDC again, clearing the C Register by loading 
in the empty C Huse. The T2XFR level rises again as CFUL rises 


and the BWD of the Class-Field is transferred from the E peciseae 


~ 


into the c acne cen A second load pulse XX2SKEKRKX (T2XCCL1) 


for the BWD is generated with the up-edge of the CC during Parity 


eine: ux ‘This pulse ean the output of the C Register into the 


Class 1 Functional Register. 


At the end of the record the Class-Field is 
swapped into the Holding Class Register, 
making the Class information available for 


sampling by the AMP. 


BX 2- 4- 4-10 Write Data preanbie MXAX With WENDL raised, the 


write amplifiers for the BX selteated heads ie switched on and the 

content (All logic zeroes) of the D Register, which was reset 
Sat FTP, is written on the Disk as the first word in the Data- 

Pisid weSaibis: The eaeput of the D Register is selected 

rather than the euteee oF the E Register, since the D or E 


Write res (DWRMOD /EWRMOD) Elip flop is initially ¥KXSE reset 


rea 


before WEN is raised (Sheet 13, extreme upper left, Dwg 700903). 
Write re exits the D Register through gates enabled by WENDLRXXX 
- the T2D¢ through T2D5 levels (Sheet sxx 10 and 11 Dwg 700903). 
rt should be noted that S3WEN jam sets the DFUL and EFUL indicator 
flip flops (Sheet 13 Dwg 700903). When the last bit of the first 
word of the Preamble is shifted out of the D Register as signified | 
—— mnemonics LYB and D@ being raised, the DFUL flip flop is 
reset and the DWRMOD/EWRMOD flip flop sets, producing EWRMOD (Sheet 
43, left g2ae, Dwg 700903). Now, the seacns word of the Data | 
Preamble is written from the E Register, which is loaded with 


an all logic zero Disk Word. With the DFUL indicator flip flop 


Paap Mt a 


reset, T2XFR goes up and enables AKKHX an AWD-transfer of logic 


han tte asa: 


zeroes from the C Register into the D Register. KxThe thirteenth 


Saad 


CC produces LDC, which loads the empty C-buss into the C Register 


output of the C Register into the D Register: The D Register is 
now loaded with the third Preamble word, and the EOWD occurring 
‘at the end of the WXXX BWD, switches the D/E indicator flip flop 
to E. When the E Register writes the final bit of the second 
Preamble -Word, the BMRYEXRXX DWRMOD/EWRMOD Elip flop switches 
back to DWRMOD and the EFUL indicator flip flop eaeete. The 

D Register shifts the third Preamble-Word onto the Disk. The 

¢ fourth word of the Data-Preamble is produced by gating SF3, 

Dw7, and READ* with AWD and BWD at two separate gates producing 


T2PACBUS and T2PBCBUS levels which force End-Of-Preamble (EOP) 


~ | 
logic one bits onto the C buss. These bits eventually _xxE: 


produce the EOP-bit for four of the sections of the E Register 
and the Parity generation logic supplies a logic one for the 
_EOP bit of the remaining two sections of theE Register. 

‘dot’ taken Field, Check-Field, and Postamble The Data-Field, 
(Check-Field, and Postamble of the. Write-If-Class-Compare operation, 
_ handled exactly as in a Write Class and Data operation 

(Refer to paragraphs 2-4-2-17 through 2-4-2-19.) 

2-4-4-12 End of Write-If-Class -Compare Operation Swap-Count- Gyeke 
When no new instruction is received from the AMCP while the 
Write-If-—Class-Compare operation is in KXXXKX®H progress, a Swap- 
Count-Cycle will be generated which swaps the Functional Registers 

into the Holding Registers in order to make information available 

to the AMCP upom request. For a detailed discussion of the End- 

je ohers tion Swap-Count-Cycle, refer to paragraph 2-4-22, ae 
discusses the End-0 £-Operation Swap-Cycle in a Write Data and 

Class operation. The Write-If-Class-Compare operation is 

identical. 
2-4-5 Write Headers This operation, which applies to Disk 

Files only, causes the complete Disk Address of a given 

record to be written into nad Peceee. The Header Fieldkxx 

euasies of four Preamble Disk words, a Header Disk-word and 

a Postamble Disk-word. The x writing of headers is done before 
the Disk-File is placed in the Computer System for transfer operation 
2-4-5 Write Headers Load Sequence For this operation, the | 


following Holding Control Registers are loaded: 
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_ INSTRUCTION © 

DEVICE ADDRESS 

UNIT 
One Control Register is loaded from the AMCP output buss with 
each pair of ACTC and WIPC commands as discussed in paragraphs 
.2-3-3-2 and 2-3-3-3. Ths Instruction Register with bit 17 set 
and bit KX 18 reset and thereby producing the Write-Header (WHD ) 
ens. te loaded first and the Unit Register is loaded last, 


as discussed in paragraphs 2-3-3-2 (b) and 2-3-3-3 (d). 


1404 


(a) Generate Swap Required And Start Swap esedtee For this __ 
operation, a Swap Required (SWPRQ) signal is generated at the end 
of the Register loading sequence, as discussed in paragraph 
2-4-1~-2 (a) and the End-Of-Record pulse (EOR) initiates a Swap- 
Counter-Cycle as discussed in paragraphs 2-4-1-2 (b,c,and d). 
2-4-5-2 Swap iinahinn Diving Hela diese’ The Write-Header 
operation eeauixes the Swap Device Address (SWDA) décode to 
load the Device Address into the Functional Device Address @onteoi: 
Registers, and requires the Swap Unit and Instruction (SWUNTI) 
decode to swap the Unit Selection and Instruction into the 
Functional Control Registers. However, the other Swap decodes 
discussed in paragraph 2-4-2-2 (a through i) are of no 
etonteicance for this operation. 
2~4-5-3 Equal EQ is effected in this operation just as in a 
Write Data and Class operation, as discussed in paragraphs 
2-4-2-3, 2-4-2-4 and 2-4-2-5. 


a nae me 


2-4-5-4 Format Time FT@5 At FTG5, the Data Word Counter is 


“RACER 3 


reset, producing DWY, the D/E indicator flip flop is jammed to 


status indicator flip flops are jammed set. The SIDFUL pulse 
=, is used to set the DFUL flip flop while the EFUL flip flop is 
set by FT#5 (Sheet 13 Dwg 700903). 


x 


2-4-5-5 Format Time FT@6 At FTZ6, the WEN flip flop is set y, 


i} 


through the clock input. The signal#yy used as a clock is 


produced by a gating of FT@5, WHD, EOFWD, and WEN* (Sheet 13. 
Dwg 700903) . When WEN rises the WENDL latch is also set 


thereby enabling the write MHMIXHIKREYSX amplifier circuits 


in the R/W/S of the Disk File. WENDL gated with DWRMOD, which 

is the reset output of the DWRMOD/EWRMOD flip flop, produces a 
Shee Sr ARper [e&t, Dw qec1ss é 

jam-set for six latches producing D@-D5 levels f The D Register, 

which is filled with logic zeroes by reason of KK being reset 

by FT@5, begins to shift the first Disk-Word of the Header- 

Preamble into the R/W/S with Clocks (T2CLK@-T2CLK5) which 


+he out pat o& Mee sey VaNche | 
are enabled at a gate by {f2pg-7T2p5) (Sheets 10 and 11 Dwg 700903) . 


(a) Load Third Preamble Word into C Register The T2ENLDC 
level produced K¥¥ FT@6 (Sheet 13 Dwg 700903) enables the Load 
ae Register (IDC) flip flop to set on the CC clock producing 
the LDC pulse. LDC raises the CFUL indicat-r flip flop (Sheet 
14 Dwg 700903) and loads the empty C buss into the C Register 
causing it to be filled with logic zero bits. 

(b)- Transfer Third¥x Preamble-Word into D seit aheee When the 
last bit of the XXKXX first Preamble-Word is shifted out of 
the D Register, the L@B décode (Sheet 14, upper lef} Dwg 700903) , 
is produced. L@B, DM, and WENDL are gated to ease DFUL 
indicator flip flop (Sheet 13, lower left, Dwg 700903). When 
DFUL lowers, T2XFR rises and the AWD of what will be the third 


Preamble-Word is shifted into the D Register. When T2P operates, 


Ran a ae 


LDC loads logic zeroes from the C buss into the C Register again, 
and T2XFR is lowered. CFUL and T2XFR M¥K are set again, and 


the BWD of what will be the third Preamble-Word is shifted r 
mb leat 2. C sheer 13, cvlteme righty Duy 


ic 7 “ é WW { we pre 
into the D Register. T2ZENP 3 tad acey by aWiney a ef D é ° 
ao logic ZECO Soy al\\ 56- bi \s ot Xhis ae Wo Sos eee and Dua 106403) , 
(b) Load AWD of Fourth Preamble-Word into C Register The 


EOWD is decoded, the D/E indicator flip flop switches to E, 

the AWD /BWD indicator flip flop complements to AWD, the Data 
Word Counter LEK steps to DW1, the DFUL indicator flip flop 

is set and TOXFR lowers (Sheet 13 Dwg 700903). The CFUL indicator 
flip flop resets and the LDC pulse loads the ¥8X C buss into 

the C Register. At this time the C buss contains the End-Of- 
Preamble (EOP) bits associated with the AWD. The EOP bit configuratio 
has been loaded onto the C buss by the PACBUS signal, produced 
Bx by a gating of WHD,DW1 and AWD (Sheet 13,extreme right, 

Dwg 700903). PACBUS forces a logic one into bit positions g2 

and .16 of -the-C buss (Sheet 12 Dwg 700903). 

. (c) Write Second Word Of Header Preamble When the last bit 
of the first Preamble-word is detected the DWRMOD/EWRMOD flip * 


EP-ES 


élop complements to EWRMOD latching EM=3% (Sheet 13, upper left, 


Dwg 700903) . : This causes the E Register, which was ane reset 


FOR LTIT 'g egttms 


at lta to shift the second Preamble-Word consisting of logic 


“zeroes, hie the B/w7S by the T2CLK-T2CLK5 clocks,enabled by Wne sty 
"Eg - eS i PAN ou pw lout Ud ww Oo Rese ny unker mnemert C. 


T2pg*-T2p5* (Sheets 10 and 11 hie enn 


— (a) woniX Transfer Fourth Preanble-word into E Register goer. Wien 


Bo 
the last bit of the second word of the Header Preamble is shifted 
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out of the E Register, the EFUL indicator flip flop lowers, 
raising T2XFR. The AWD KSX of the KSXH*EX fourth Header 
Preamble-Word is shifted into the E Register. The T2P decode 
lowers T2XFR, generates another LDC and complements the AWD/ 
BWD indicator flip flop to BWD. A gating of WHD,DW1, and BWD 
ances PBCBUS (Sheet 13 ,extreme right, Dwg 700903). PBCBUS 


forces a logic one on bits 11 and 12 of the C buss. These bits 


‘will eventually become the EOP bits for two sections of the 
§ | 


‘EXXXX E Register. LDC loads the BWD into the C Register. CFUL 


rises and forces T2XFR up again and the BWD of the fourth Preamble- 


al 
he 


Word is shifted into the E Register. 


se) Mrite Third Word of Header-Preanble When the last bit 
of the second Preamble-Word is detected,the DWRMOD/EWRMOD 


probuewsey Bg-DS” Lakes Vee 
flip flop complements to DWRMOD, EKNARKX THEXHX enabling the 
bicep Pies clock ena ae WNHEMoOWA CL oe es 205, Webh “hts clo, the 


& De  ietahaameninanl 


sO (£) Tee Header AWD into C Register The EOWD is decoded 
a beth. deans Se, o § the SuuyrAh Pisaachle Rw D> 
enabling the D/E indicator flip flop to complement to D. The 


= 


AND /BND indicator flip flop complements to AWD ,SNHaXEXX the Data 


Word ‘EMMMEKE Counter steps ‘to DW2, the DFUL indicator flip flop 


sets, “and T2XFR lowers (Sheet 13 Dwg 700903). The CFUL indicator 


flip flop resets and the LDC pulse loads the AWD of the Header- 


Word from the C buss into the C Register. The AWD of the 
Header-Word has been strobed onto the C buss by HACBUS. This signal 
a | 


is-produced by gating WED, DW2, and AWD (Sheet 14,X#*ExXX upper 


14 < 


right, — 700903). The Header-AWD KXEXX consists of the output 
of the Track Position Register, the Band Address Functional Control 
Register, and the Position Counter ¥BERYHMHRAX record count 
decode 6uepae (Ghee 12 Dwg 700903). 
(g) Write Fourth Preamble-Word When the last bit of the 
third Preamble-Word is shifted saa of the D Register, the 
DWRMOD /EWRMOD flip flop complements to EWRMOD and the E@-E5 
_ outputs are latched (Sheet 13,upperleft,Dwg 700903). The 


DMXSERWARXX T2DG*-T2D5* shift 


T2ZCLK@-T2CLK5 pulses enabled by ¥2 
the fourth Preamble-Word, which contains the EOP bits, into the 
Disk File. The EOP bits for Shift Register sections SR3 and 


SR5 are produced by the generation of Parity for AWD and BWD, 


¥ESHKEEAXEX respectively. 
(h) Transfer Header-Word into D Register When the last 


bit of the third Preamble-Word is shifted out of the D Register, 
the DFUL indicator flip flop lowers, raising T2XFR. The AWD 

of the Header-Word is shifted into the D Register. The T2P 

decode generates the Parity bit, complements the AWD/BWD indicator 
flip flop to BWD and produces’ another LDC pulse, which loads 

the C buss into the C Register. The BWD of the Header-Word 

has been Strobed onto the C buss by HBCBUS,produced by a gating 
of WHD, DW2, and BWD (Sheet 14 ,extreme right, Dwg 700908). The 


BWD of the Header-Word consists of the output of the Track Position 


Register and the Band Address Functional Control Register (Sheet 


pAS 


12 Dwg 700903). CFUL raises T2XFR againyxXxX, and the BWD of the 
Header-Word is bvene feerda into the D Register. 

(i) Load AWD of Postamble into C Register The EOWD SOX 
is decoded and causes the D/E indicator flip flop to complement 
to E. The AWD/BWD indicator flip flop complements to AWD, The 
Data Word Counter steps to DW3, and the DFUL indicator flip flop 
is set while the T2XFR level lowers (Sheet 13 Dwg 700903). The 
CFUL indicator resets and the LDC pulse loads the C buss (All 
logic zeroes) into the C Register. 

(j) Write Header Word When the last bit of the fourth 
Preamble-Word is shifted out of the E Reatsten, the DWRMOD /EWRMOD 
flip flop complements to DWRMOD, and the DY-D5 outputs are 
Latched (sheet iSuesee left ,Dwg 700903). The PICLKB= TICLES 
pulses enabled by T2D@-T2D5, shift the Header-Word into the 
Disk File. | 

(k) . Transfer Postamble Word into the E Register When the 
last bit of the fourth Preamble-word is shifted out of the E RE 
Register, the EFUL indicator flip flop lowers and patees T2XFR. 
The AWD of the Postamble-Word (All logic zeroes is shifted into 
the E Register. The T2P pporee generates a Parity-bit, complements 
the AwD/BWD indicator flip flop to BWD and produces another 
LDC pulse, which loads the C buss (All logic zeroes) into the 
‘C Register. CFUL raises, forcing T2XFR up and the BWD of the 


Postamble-Word is shifted into the E Register. 


/4¢ 


(1) write Postamble-wWord When the last bit of the Header- 

Word is shifted out of the D Register, the DWRMOD/EWRMOD flip 

flop complements to EWRMOD and the E@-E5 outputs are latched 
(Sheet 13, upper left, Dwg 700903) . The T2CLK%-T2CLK5 pulses 
énabled by T2D@*-T2D5* shift the paceanbile-werd into the Disk File. 
2-4-5-6 Reset Write Enable The EOWD produced during DW3 of 
Sub-Field SF@ produces RLWEN, which resets KX the WEN flip flop 
(Sheet 13 Dwg 700903). When WEN lowers the D peed ees is in the 
process of shifting out the Header-Word to be written on the 

Disk File. The last bit of the Header-Word, signified by LB 

and Dg resets DFUL. The LDC pulse is produced ark toads: ene 

C Register and pete CFUL, but T2XFR is inhibited from rising 

by WEN being reset (Sheets 13 and 14 Dwg 700903). The DFUL 
indicator flip flop must remain reset now since WEN and EOWD 

must now remain low for ¥Mt the remainder of this operation. 
Although WEN is lowered , WENDL is still latched and the Pastamble- 
Word out of the E Register follows the Header-word out of the 

D Register into the R/W/S of the Disk File. When the last bit 

of the Postamble-Word is detected, a gating of LGB and EY resets 
the EFUL indicator flip flop (Sheet 13 Dwg 700903). With WEN, 
DFUL and EFUL all reset and with the Sub-Field Counter at SFl a 
wreset is produced for the WENDL latch (Sheet 13 Dwg 700903). With 


tay 


WENDL lowered, the Write-Header operation is completed. 


[49 


2-4-5-7 End Of Operation (Write -Header§) Swap-Count-Cycle The 
eeneataine discussion is based on the sssumption that no new 
instruction from the AMCP was received while the Write-Header 
operation was being executed. Logic discussed is to be found 

on Sheets 8, Disk, and 28 Drum, Dwg 700903. 

- (a) Swap Count 1 The Swap Device Address (SWDA) is produced 
-making the Device Address available to the AMCP upon request. 
Swap-Count-1 also peeees the Load-Status-Register (LDST) pulse, 
which seeched the output of all status error eee eae ae a 
Status Register. (Status is discussed in detail in paragraph 
mM 

(b) Swap Count 2 This decode is used to produce the Clear- 
Error-Indicator (CLERR) pulse, which resets all status error 


indicators. (Status is discussed in detail in paragraph 2 -) 


NOTE = 


The other Swap-Count decodes are of no pafticular 


‘ significance during a Write-Header operation. 


/ 17) 


__ 2-4-6 Continue This operational instruction KRHXNAKEXX modifier 
is not set in an XX initial instruction, but rather is set in 
another instruction for continuing an already functioning operation 
beyond the eeeaed in which it is functioning. 
2-4-6-1 Continue Register Load Seguence Continue requires 
different register loading for transfer operations than 
for a Write-Header operation as explained in the following text. 
(a) Continue Transfer Speenien During a Continue transfer 
operation the following Holding Registers are loaded from the 
AMCP 
INSTRUCTION (bit 16 only is set) 
ELASS ( Except for Write Data and Class) 
MAP (OPtional) __ 
UNIT 
(b) Continue Write-Header Operation During a Continue 
Write-Header operation, only the eae nise toncand Unit Register 
are loaded by the AMCP. 
¢ 
NOTE 
To perform a Continue operation the Unit Holding 
Register must always be ioel with the same Unit 
selection as that loaded on the initial inereuction: 


This restriction is nemgemeery to prevent the loss of 


a complete Disk or Drum revolution on Disk Policy 


_txpe operations or to prevent Drum Policy Violation 


on Drum Policy operations. 


kG 


Disregard of this restriction could result 
in the generation of the X2XXHX New Unit 


VAs level (T2NEWU), as described in paragraphs 


2-4-1-3(e) and 2-4-1-4. It should be noted ~ 
that. the T2NEWU signal is produced even though 
the Unit Holding Register is not swapped with 


the Functional Unit gegheter: 
2-4-6-2 Generate Swap Required and Start KXSwap Counter for 
Gentinus The Swap Required (SWPRQ) flip flop is set for enabling 
the Continue Swap Count Cycle by the effecting of the command 
starting AEXEESX Device address of the initial instruction. 
poe pean uses: gating is RCE, and DMPOL* for Disk P8xEXPolicy 
instructions, K& and DMPOL only, for Drum Policy instructions (Sheet 
28 Dwg 700903) . For Disk ies, the gating is identical except 
for Disk Policy instructions, the Track Verification (TV) level 
is ee required eee 8 Dwg 700903). SWERO is gated with the 
EORP pulse arriving at the end of the record during which the 
initial instruction eioiiiees abbas was performedy## . This 
initiates a Swap-Counter-Cycle as discussed in paragraphs 2-4-1-2 


(b,c, ands) . . 


2-4-6=3" Set Continue Flip Flop The Continue bit (bit 16) in 


the Holding - reereeeion Register is gated with EORP and SWPRQ 


_,. to produce a J-enable for a Continue flip flop (Sheet 8 for 


TSUG and Sheet 28 for TSU2KXXXKKXX Dwg 700903). When the 


Continue flip flop sets. it8X produces the CONF level. 


2-4-6-4 Swap Function BK¥XKy During Continue of Transfer The 


set condition of the Continue flip flop (CONF) during a transfer 


operation,& 
qualifies seine of the Swap Count decodes as discussed in the 
following subparagraphs. | : 

| (a) Swap Count 1 During a eT ee eee Sie ee 
Count 1 enables address incrementation decode gates. @O#?_ 
both DEGHeE Gpsws the gates enabled peeauce che fotiewing 
incrementation pulses: 


P ram oe Dis KR 
INCRA —(Increment/Record Address until in last fecord) 


qi | 
CLRRA - ( Clear Record Address) (This returns the 
Record address to Record J when the 
last Record on the Drum or Disk has 
been exhausted) 
INCBA- (Increment Band) (When 1: =t K88S Record nas,’ 


oW Drum er Dis K 
been exhausted i, if not within last Band) 


CLRBA ( Clear Band Address) ( This returns the Band 


Address to jixBand ?, when the 


last Band on the Drum or Disk has been 
exhausted) 
INCTA- (Increment Track Address) (This increments 
Disk | 
the, Track Address, whenever Band Address 


is cleared) --- Disk Only 


156 


NOTE 
The decode for Last Record Address (LSTRA) | 
is decoded within the Drum -TSU (Sheet 27 
Dwg 700903) and Disk-TSU (Sheet 9 Dwg 700903). 


However, the last Bend Address (LSTBA) is 


unit of each 


decoded in the R/W/S JE 


respective Device. 
The Swap-Device AGacews (SWDA) aug is not produced during a 
Continue operation. The Functional Device Address Register is 
inc rementedxyxXBuiyyx oat canta a Continue operation by the 
incrementation pulses produced in Swap Count 1. The reset | 
output of the Continue flip flop (CONF*) is aged to inhibit 
is eit of SWDA. 

(b) Swap Count 2 This decode produces a Giicae-werd-count- 
Register/Counter (SCLRWC) pulse, which resets the Word-Count 
Holding Register/counter, when CONF is eee 

(c) Swap Count 3 This decode produces the Swap Map 
-——- (SWMAP) pulse just as in an initial instruction cycle, 
and in addition produces as a function of Continue, a 
Set-Word-Count (SETWC ) euie, which jam-sets every stage 
of the Word-Count pda ineen Counter: thereby loading in 
a Word Count of 512. During a ESXYEMNES Continue-Swap 
ih Cycle , the Swap-Unit-and Instruction Registers (SWUNTI) 
pulse is inhibited by the reset output of the Continue flip _ 


TeSKX causes the continuation of the 


flop (CONF*). 


1e/ 


aHE initial instruction operation, since the initial instruction 
swapped into the Functional Instruction Register continues to 
be decoded. KX The inhibition of SWUNI also causes the unit 
selected by the initial instruction to continue to be selected. 
(d) Swap Count 4 This decode produces the Swap-Word-Count ~ 
(SWHC) pulse just as in au Tale tal Staseenseionsuapeeve te. 
However, in the case of Continue, the Word-Count Counter/Register . 
has been loaded to a Word-Count of 512 by the TSU, itself. This 
512 count is iia swapped by the SWWC pulse into the Functional 
Word-Count Sountex/negiaver: 
(e) Swap Count 5 During a Sine tune lowan=eyeie, the Swap- 
Central-Memory (SWCMA) pulse is produced just as in the case 
of initial instruction cycles. KX However, in the case of Continue, 
SWCMA is meaningless except when considered in conjunction with 
another pulse generated at Swap Count 6, ref-rred to as 
“ emery ~ , | 
Double~Swap~ of- KEXTKX Central~ iigm@iy Address yuk (DSWCMA) . 
‘The discussion of SWCMA during Continue is deferred 


untl 
EYL the subparagraph dedicated to Swap-Count 6. XAX#HKX Also 


pa therefore, 


during Swap Count 5, the Set-New-Unit Number (SET NUN) pulse 
is generated if the Unit selected differs from the Unit selection 
still in the Functional Register from the dnitial-dInstruction- 


Cycle. 
sas ¥ 


1S 2 


NOTE 
As previously mentioned this pulse should not 
be produced during Continue 2 Since T2NEWU 


should never be raised. 


(£f) Swap Count 6 During a Continue-Swap-Cycle this decode 
produces the Double Swap of Gentral Memory Address (DSWCMA) 


pulse. The SWCMA pulse produced by Swap Count 5 during Continue, 


swaps the . Central Memory Address stored in the address 


portion of the BXX Store/Fetch Request Generators of the Drum 

and Disk TSU's into the Holding CMA Register. This address 

will be updated from the Starting Central Memory Address which was 
sana into the Functional CMA RegistergxX on the jnitial ~ 


Anstruction-€ycle, as a result of each successful Fetch or 


Store request KH made during the preceding Record. The 


+E Ree apace oe see 


Continue instruction requiress®X that the next Fetch or Store 
i ; ; 
‘ in’the Record enabled by the Continue instruction be sequential 


to thé last Address stored or fetched in the Record preceding 


Beg, 


the Continue KX Record. This being the case, the DSWCMA pulse 


- swaps the last Central Memory Address fetched or stored now 


PRE is 


in-the.Holding Register, as a consequence of SWCMA, back into EEK 
"gy. the Functional CMA Register. 

Ki 1 Disk Double Swap In a Disk TSU, the EKX SWC MA 
Sous tie Functional CMA Rete oe eon the Holding CMA Register 
{siitets 3-7 Dwg 700903). However, SWCMA does not swap the contents 


i53 


Reavis) ec, 
of the Puneet tenal: CMA back into the Holding CMAJ To understand 


what does take place, refer to Sheet 2, extreme right, Dwg 700903. 
The buffer Register shown there copies the output of the Functional 
CMA Register: To begin with, when the Functional CMA is loaded 
from the Holding CMA Register by the SWCMA pulse during an 
instruction cycle, the Functional’'CMA Register output, in turn 

is loaded inte the Buffer Register by the LDRQAD pulse which 

is produced at Swap Count 7 of any Swap-Counter-Cycle. Then, 
aenen the Functional CMA Register increments *#4KKX with each 
request acknowledgement from Central Memory (HAK), the Buffer 
Register copies the incremented output of the CMA about 120 
nano-seconds later. The incrementing pulse for the CMA Register 
(INCCMA) is produced by logic on Sheet 8, extreme left, Dwg 
700903. The incrementing pulse for the Buffer Register is T2RFA, 
operating under mnemonic LDBH (Sheet 2 Dwg 700903). The logic 

for generation of T2RF4 is on Sheet 14, upper middle, Dwg 700903. 
Now, when SWCMA operates, during the Continue-Swap-Counter-Cycle, 


€ 


the output of the Buffer Register (T2BH¢@G-T2BHi8) (Sheet 2, extreme 


right, Dwg 700903) is the same as that of the Functional CMA and 
it is the T2BHY%-T2BH18 output which is loaded into the Holding 
CMA Register with the SWCMA pulse (Sheets 3-7,Dwg 700903). The 


DSWCMA pulse in the case of the Disk TSU simply repeats the CMA 


i. Kyacdten 
Swap-¢nwenge and the Central Memory Address originally BMXHEXK 


contained in the Functional CMA Register and the Buffer Register 


is s xestored to the Functional CMA ‘Register by the DSWCMA pulse 


carat gas heigl shinee sinabatiis «cirri, 5 = 


and the LDRQAD pulse produced at Swap Count 7 copies the output 


j & a 


of the CMA Functional Register KEK back into the Buffer Register. 
2 Drum Double Swap @ In a Drum TSU the SWCMA 
pulse occurring during a Continue-Swap-Counter-Cycle loads the 
output of the Memory Address portion of the Drunkjy Fetch/Store 
Generator into the CMA Holding Register (Sheets 29-32 Dwg 700903). 
For a review of the Drum Request Generation scheme, read subparagraph 
2-4-2-2 Xxx (e)2 Drum. The Drum Fetch/Store Generator consists 
Of the B-Register discussed in the just XEXEXENE EH geeaveaced 
| sunpemadeed and the three LSB independent stages identified by 
mnemonics (HRQAD15-HRQAD17) (Sheet 29 Dwg 700903). The Central 
lemon Radeees in the Fetch/Store Generator represents the next 
sequentiel Central Memory Address for fetching or storing in the 
record which follows the Continue instruction. This address, of 
course must be loaded back into the Memory Address portion of the 
Prefetch Request Generator, the Warning Request Generator and the 
ee ee Request Generator. The DSWCMA pulse loads this 
next sequential Central Memory Address now stored in the Holding © 
Register; back into the Functional CMA Register. This is of 
particular significance since the Functional CMA Register is 
also the Memory Address portion of the Prefetch Request Generator. 
At the beginning of the Continue-Swap-Counter-Cycle, the 
+; prefetch Request Generator is addressing as much as six double- 
word addresses ahead of the Fetch/Store generator, but after the 


a . Ne Se 
Prefetch Generator (CMA Functional Register) is at the next 


and DSWCMA pulses have operated the CMA portion of the © 


sequential £& central Memory address after that address from 


or to which a word (i was actually fetched or stored at the 


end of the record preceding the Continue instruction. The 


next Swap-Counter-Cycle HERR BRE KUXX¥/), Swap Count 7, 


produces the LDRQAD pulse, which copies the Central Memory 


address in the Functional CMA into the B Register and 
the independent LSB stages of the Warning and Fetch/Store 
Generators. == 

..:~-¢g) Swap Count 7 This decode produces the LDRQAD pulse 
discussed an 4he preceding subparagraph, and the Swap-Class~- 
g (SWCL) pulse, which swaps the contents of the Functional 
and KSSX Holding Class @ Control Register, except when the 


Continue instruction is for the continuation of a Write Data 


and Class (WR) operation, in which case the SWCLY pulse is inhibited, 


and the Class @ Word loaded on the initial irutruction Swap-Cycle, 


remains in the Functional Class @ Register to be written at 


Class time , into the Record following the Continue instruction. 


Swap-Count 7 BXSX also produces the XTA pulse if the Continue 
operation is a Disk Policy instruction (DMPOL*) BEXSX¥X on a 
Disk Unit. For details refer to paragraph 2-4-1-3 (g) 1,2. 


(h) Swap Count 8 This decode produces the Swap Class 1 


»(SWCL1) pulse, which swaps the contents of the Functional and 


-* e 


Holding Class 1 Control Register, except when the Continue 
instructions is for the continuation of a Write Data and Class 


ky . | - 
(WR)* operation, in which case the SWCL1 pulse is 


inhibited and the $M class 1 Word loaded during the initial 


instruction Swap-Cycle remains in the Functional Class 1 Register 


to be 6 wetbeen during Class time, into the Record following the 


Continue instruction. Swap Count 8 also produces a Reset-Swap 


mere 


“(RSWP) signal, which is used as a K-enable for the Swap flip 
flop and a J-enable for the End-of-Swap indicator flip flop 


(Sheet 28 Dwg 700903) . , Rewt a ee ek cerc| a Nhe Cow WK 


| SMe Slow , 
(1) Swap Count 9 This Swap-Counter aeeeae pperaten aoe 


transfer Continue operations just as described in MX paragraph 


2-4-2-2 (i). 


oor 


2-4-6-5 Performance of Continue Instruction After the Continue- 
Swap-Cycle is completed the Drum or Disk TSU operates exactly 

as if the instruction being continued were an initial instruction. 
encitikt tier Sub-Fields and Data-Field are handled the same way 
as in an initial instruction. 

2-4-6-6 End-Of-®Xx Continue-Operation Swap-Cycle When no new 
instruction has been "#8 received during the execution of a 

3 Gencinue instruction, an Pndof operation tina is¥x produced 
which goneesees the swapping #¥% pulses required for the 
particular function being continued. Continue is not a 

guaieeie: in the End-Of-Operation Swap-Cycle, since the Continue 
flip flop XX was reset at the end of the Swap-Cycle in which 


the Continue instruction was received. 


are 


eee 


HWNE ieee 


Cenr 


he We 


va \ Memovy 


each status indicator separately. 


| the command Device Address loaded into the Device Address 


: Holding Register during the load sequence and swapped -into the 


. Qctual load pulse generated by the swap-cycle is LDST. The. 


2-6 Sane ae ee 


The AMTU monitors itself for its performance of the Device 
TA ales erovites Awe seein \ Awe? Roe ame uee NGA sholus nou 


Address function and the data transfer function. |The Drum 


erie 1 


has a total of eight status indicators , while the Disk File 
| eleven 
has a total of Mom status indicators for performing the status 


reporting function. The continuing discussion will describe 


2-6-1 Header-Word-Not-Egual (HWNE) This status function pertains 


: 
to Disk-type TSU's, only. The generation of HWNE is discussed , | 


| in detailgy in paragraph 2-4-2-14 (d). HWNE signifies that 


Device Address Functional Register during XHEXSKRDEtHS 


instruction Swap-Cycle, does not compare with the actual head- 


The SHWNE pulse which latches the HWNE indicator flip flop 


(Sheet 12,right side, Dwg 700903) also PANS & sets ¥KR the 


SWPRO flip oo (Sheet 8 Dwg 700903) . It should be noted that 


HWNE is not tatened until after Track Verification (TV) is. 


t? 


effected. The first EORP after HWNE rises generates a swap-cycle 


in which the HWNE status condition will be loaded into the 


Status Register in bit position 13 (Sheet 9 Dwg 700903). 


next count in the swap-cycle clears the HWNE indicator flip flop 


Fhis clear pulse is given mnemonic CLERR. Once inp Ae Salus 
P ~ | 


Register this status condition is available ESX*K#SXAMKE 
— 


SEXYXSHKEIAEXX in bit 13 position on the input buss to EXKX 


the AMCP. The AMCP must generate an ACTC in which the 


Status Register is selected and then follow with an RDPC 


WHS which causes the input buss to the AMP to be read by the 


AMP. 


2-6-2 Device Parity Error (DPE) This status function pertains 

to Disk-type TSU's, only. The generation of T2DPE is ‘Mu discussed 
in detail in paragraph 2-4-3-15 (d). T2DPE siignifies that the 
parity of a given data word or Check Field word,as written, does 
not agree with the parity M8€exxX for that same word as checked 

on playback. At the end of the record in which T2DPE is detected, 


a swap-cycle begins, not as a function of thhis SEror, put as 


) 
a result of a SWPRQ signal generated at EQSTRB time as a result | 
of effecting starting address in a Disk-~Policy instruction as 
signified by the gating of RCE,TV, iit Cuneta aoe by DMPOL 

a fa a Drum Policy instruction (Sheet 8 Dwg 700903). The 
LDST pulse generated at Swap-Count-1 loads the T2DPE output of 
the iudieater £lip flop into bit-position 14 of the Status ¥Xxx 
Register (Sheet 9 Dwg 700903). Swap-Count 2 in the ee ee 


clears the T2DPE indicator flip flop, under mnemonic CLERR. 


Once in the ¥¥ Status Register, K® the AMP can select the 


Mstatus Register with an ACTC. and can read the output withdxxxx 


s 


an RDEC. 


2-6-3 Class Not Equal (CNE) This status function pertains to 

Disk-type TSU's, only. The generation of T2CNE is discussed 

in detail in paragraph 2-4-4-9(a) . T2CNE eee ee 

Class-Word received as part of an instruction does not match 
the Class Word written in the pecned addressed by the instruction. 

ZKHE T2CNE is only iniacned if the transfer to follow is a 
Write BXX-If @iessSonsare piniecigkteids: When T2CNE is produced 

it holds off the Write amplifiers in the BYxXxx R/W/S of the 

Disk File and thereby prevents overwriting of a class-protected 
sector. T2CNE also lowers EQ, thereby inhibit iny the BX Disk 

| RERNESEXREKYX Central-Memory Request logic. At ie ead of 

the record in which T2CNE is detected, a MMMXXKXXEKX Swap- 

Cycle begins as a function of effecting starting address in 

a Disk-Policy instruction as signified by the gating of RCE, 
TV, and DMPOL*, or by DMPOL,only, in a Drum panies Seceteveeticnas 

(Sheet 8 Dwg 700903). The LDST pulse loads ies output of the 
T2CNE flip flop into bit-position 15 of the ere Register 


. | 
(Sheet 9 Dwg WEEMWEX 700903) and, thereby becomes available to 


the AMP. | 
2-6-4 Excessive Time Consumed (ETC) This status function pertains 


for 
to Disk Policy instructions\S% Disk and Drum Units, alike. 


(a) Drum ETC When a Disk-Policy instruction load sequence 
Shs, the BXS Busy (BSY) flip flop sets (Sheet 28, lower right, 
Dwg 700903). This releases the ETC counter for the counting 


of ETQCLK pulses(Sheet 28, extremeXx right, Dwg 700903). BSY 


. is identifed in the logic by continuity symbol B8. The ETCCLK 
is Kx siadeced by a Position EBX Counter decode (Sheet§ 27 
Dwg - 700903) . If the ETC counter operates until the last stace 
-and first stage are set ,the counter locks up and produces the 
m Excess ive-Time-Consumed (ETC) status condition. ETC represents 

“approximately three Drum XENSXNEXHKSX revolutions. XS Normally, 
the Drum will have found the, starting address loaded into the 
Device Address Reytatar during the load instruction, long 
before the ETC signal is produced. Finding the starting 
-address produces X#X EQ, which resets the ETC counter and holds 
nit-off. At the EXHXMEX end of an operation when EQ drops BSY 
“¥ésétting holds the -ETC counter off. 
~V.:--(b) Disk (ETC) oe an instruction sequence ends the 
p.».9.4 -BSY flip flop XESESEINHXSEES§ sets, releasing the ETC 
“counter (Sheet 8 Dwg 700903). “BSY is identified by continuity 
symbol B8 in the logic. However, if the instruction involved 
positioning to a new track position TV will be reset and the 
ETC erates will be held off until TV is set again. TV is 


® 


identified by mm 


continuity symbol A7 in the 
logic on Sheet 8 Dwg 700903%X. Once TV is produced, fie Disk 
ETC counter counts Nine Disk revolutions to produce XXX ere 
if EQ is not generated first. | 

(c) Drum and Disk ETC ETC is only produced when EQ is 
“not achieved within a SP@QHXkx specified time. Failure to 


produce EQ on a Disk Policy instruction is strictly a failure 
to produce RCE. le RCE is not produced the SWPRQ signal re 
not produced and no Swap-Cycle is initiated. When ETC is 
produced the SWPRQ flip flop is See: Gating is ETC and DMPOL* 
(Sheet 8 XMHHEXEKKEEX Disk, and Sheet iia 1éft. Side: Dwg 
700903) . 
cs Ae ae? _ NOTE 
If the instruction pias Drum Policy, failure to 
-achieve RCE in the following sector produces 
-—the Drum-Policy-Violation (DPV) status signal 
oleee. the ETC counter oe hee reset and held 
“off by the resetting of BSY. 
Beane ane a. tn the eaneeeveie produced by ETC generates 
the EDST pulse, which loads EXEXXNEXEXEX ETC into bit position 
16 of the Status Register (Sheet 9 Disk, Sheet 28 Drum,Dwg 
700903). _Swap-—Count 2 produces CLERR which eesute the aos 
counter, Once ETC is in the Status Register it becomes | 
available for sampling by ne ANMCP. 
2-6-5 Check-Not-Zero (CHNZ) This status function applies to oot hy | 


Drums and Disks, 


_(a) Drum CHNZ The generation of TYCHNZ is discussed in 
datail in paragraph 2-4-3-4 (e). TCHNZ signifies that a 


longitudinal" parity error has been detected, indicating 


eee ee Se 


that data has altered between recording and playback. 


we 
‘when. 

de ce mne a) resets | eae go ei pads ga SE keg 
oan <a En IO eS ce te tee ron Sy 
ex = ‘se Ss o> apetig eas es oe oe ee —. ew ak ee ee Oe ee ae 
: So eee 4 =T= > .—Ee = wes ans ene i oe SE IONE mae. ey Mote oi BESe_ Ln “hs bbe OS ree 
ei , oe gee aan aan ON ee = i 
aan TY 


(b) Disk CHNZ The generation of T2CHNA is discussed in 
detail in X$ paragraph 2-4-3-17. T2CHNZ indicates that data 
has. altered between recording and play-back. 


(c) Drum and Disk CHNZ If a CHNZ error is detected while 


& brite instruction followed by a Bead In: Hox jon We ea ot 


amit 19 in the fInstruction pesieiee is reset, e ono ecard, 
. rh ch 

procedure is to issue anether—k-Read—Instruetion—in-which 

bit 19 is set, thereby disabling the cycling of Check-Code. 

This eoseedare will facilitate isolation of the cause of 

CHNZ to one of the six Read/Write heads serving the Disk File. 
At the end of the record in which CHNZ is advected, a Swap-Cycle 
begins, not as a function of CHNZ itself, but rather,as a XEEIX 
| result of a SWPRQ signal generated at EQSTRB time as a result of 
| effecting starting saarese, as signified by the gating of RCE, 
and DMPOL* and in the case of Disk Units,TV also, or as a result 

Cycle 

of a DMPOL instruction modifier. When the Swap-EOXNE is produced 
at the HNX end of the record, Swap-Count 1 produces LDST, which 
is used to load CHNZ into bit-position 17 of the Status Register 
(Sheet 9 Disk, Sheet iy Drum,Dwg 700903). Swap-Count 2 ips the 
Syan-evele clears the CHNZ indicator flip flop under mnemonic 
CLERR. Once in the Status Register, the Chnz error can be 

read by the AMP if desired. 

2-6-6 Memory Parity Error (MPE) ‘Tis status function applies. 


& both Drum and Disk Units. 


(a) Drum MPE The generation of T@MPE is discussed in detail 
in-paragraph 2-4-2-9 (b). MT @MPE signifies that parity £X be a 
word from Central Memory - checked in Céent¥al Memory before 
transmission, does not sii we oie parity determination 
made within the Drum XSKKX TSU after the word has been received 
from Central Memory. 

(b) Disk MPE The generation of T2MPE is discussed 
in detail in paragraph 2-4-2-18 (€) . T2MPE signifies that 
parity of a word from Central Memory as checked in eactitar 
Memory before transmission, does not agree with the parity 
determination made within the Disk TSU after the word has been 
received from Central Memory. 

(c) Drum and Disk MPE At the end of the record in which 
MPE is detected, a Swap-Cycle begins as a result of a SWPRQ 
sicaad generated at EQSTRB time as a result of effecting 
iiniliaas address. In Disk-Policy operations the gating is 
RCE, DMBPOL* aaa TV for Disk Units (Sheet 8 Dwg 700903) and RCE 
and DMPOL* £or Drum Units (Sheet 28 Dwg 700903). in Sein ition 
Policy operations the DMPOL signal is all that is required for 
both Disks and Drums. When the Swap-Cycle is produced at the 
end of the record, Swap-Count 1 produces LDST, which loads 
ibe into bit position 18 of ‘the Status Register (Sheet 9, Disk, 
Sheet 27, Drum, Dwg 700903). Swap-Count 2 produces CLERR, which-~- 


resetg the MPE indicator flip flop. Once the MPE status 
es : Si 


error has been loaded into the Status Register it is available 


to the AMP. 


2-6-7 Data Late (DTL) 


2-6-8 Drum-Policy Violation (DPV) This status function pertains 
to Drums and Disks. When bit 20 in the Instruction pave ce is 
set the Drum-Policy (DMPOL) Instruction-Modifier er oy DMPOL 
generates a SWPRQ signal, which produces a Swap-Cycle at the 
end of the 5X eieal oe which the DMPOL instruction is *X 
intended. At the end of the Instruction Swap-Cycle, which 
begins at the end of the load sequence in which the DMPOL 
modifier is sent, the EQSTRB pulse is produced. EQSTRB and 
‘DMPOL are oie with a third signal RCE, (Sheet 8,Disk, Sheet 
29,Drum, Dwg 700903) . RCE indicates that the record,under the 
Drum or Disk heads, matches’ the command starting address. 
Refer to paragraph 2-4-2-2 (a) 1 for a discussion of the 
generation of RCE. If RCE is not produced by the time EQSTRB 
of the Instruction Swap-Cycle is produced, the Drum-Policy-Violation 
(DPV) status indicator flip flop sets. The DMPOL instruction | 
modifier generates a SWPRQ signal and at the end of the SKEEHX 
record following the Instruction Swap-Cycle in which DMPOL | 
was loaded into the Functional Instruction Register, another 

a (457) 
Swap-Cycle begins. Swap-Count j1 loads DPV into bit-position 20 
of the Status Register making EEO this status information 


available to the AMCP. Swap-Count 2 (CLERR) resets the DPV 


status indicator flip flop. 


2-6-9 Device Not Available (DNA) This status function pertains 

sane and Disks. Any Device addressed by the AMCP during a 
load sequence should be ready to perform an operation. This 

"nesay Status indicates EX that the Drum or Disk is operating 

at the proper speed. The ready status Por each device is 
communicated ago TSU by a dedicated Ready XXHXRKX (RDY-RDY3) 

“line (Sheet 28, Drum, Sheet 7, Disk, Dwg 700903). Each Unit 
selection Line produced from a decode of the output of the 

Unit Functional Control Register (U@-U3) is gated with its 
corresponding Ready line. If the Unit selected during a load 
sequence is not ready the Device Not Available (DNA) indicator 
flip flop sets producing DNA. The detection of DNA also sets 

the SWPRQ flip flop and the next end-of-record pulse generates 

a Swap-Cycle. Swap-Count-1 (LDST) loads DNA into Biteposition 

21 of the Status Register, making this status information available 
to the AMCP. Swap-Count 2 (CLERR) resets the DPV status indicator 

flip flop. 7 

2-6-10 Register Loading Violation (RLV) The RLV status function 
pertains to Disks and Drums. The RLV status indicater is set 

for either of two fault conditions associated with the Register 

oading sequence ( refer to paragraphs 2-3-3-1 through 2-3-3-3) ; 
The, firstxx condition involves loading out of sequence. . If any 


ne 


Control Register is loadea beGore the Instruction Register, the 


RLV indicator is jam set. The second er rT ee the RLV status 
indicates flip flop through 2s its clock input, DECKKESESOOEXX 

The second condition occurrs if there is an attempt to load the 
Holding Registers during a Swap-Cycle, or ¥X if a Register loading 
sequence is not completed before a Swap-Cycle Begine: The logic 
for the RLV function is located on the upper right side of Sheet 

- 28,prum, and Sheet 7 Disk, Dwg 700903. The gating of signals 
identified by continuity symbols X10, X11, X21, X22, and C13 signify 
the conditions for producing RLV, when other than the Instruction 

: Register is loaded first. The signals identified ey these 

, continuity symbols are as follows: _ 

X10- (TSU Selection) | | 

X11- (Enable Load Bit) This sical inaieeees a 


Register is selected for loading rather 
than noe sampling. 


x21- (Reset state of Load Sequence flip flop) — 
The significance of the reset state of _ 
this flip flop in this gating is in thatkx: 
it indicates that the Instruction Register 
has not been loaded. 


 X22-( Instruction Register Select Bit) | 
The reset state of this bit in this }EREX 
gate indicates thatK the Instruction. Register 
is not being selected although the other | 
signals in the gate indicate that the Instruction 
Register should be being Seneca now. . 


C3- (Register Selection) MIODHOOESX - 3 
This signal is produced by gating ACTC 
the Register Selection Control level. and 
PDS, which strobes the data lines nieces | 
a tb Rear her salec L6y + 


The flip flop identified as PRECLK, located in the logic just 
to the left of the RLV flip flop identified as CLK is jam-set 
if during a Swap-Cycle (SWP) identified by continuity symbol 
B6, the load Sequence flip flop is set indicating the Instruction 
Register was loaded eat.a Swap-Cycle began before the Unit Register | 
was loaded ; that is to say before the end of the Load- Sequence. 
It should be recalled that loading the Unit Register resets the 
fload-Sequence flip flop. Also, if the Instruction Register is 
pelectad during swP, the PRECLK flip flop is set. Selection 
of the Instruction KEX negisesr is signified by the gating of 
_gignals identified by continuity symbols X10, X11, X1, ane X9. 
The signals identified by the continuity symbols are as eOxaown 

X10- (TSU Selection) 

hier se aeoeR Load ° — 

X1- (ACTC level) - 

Phis is the Activate level 
which selects a for loading. 

X9— Ranee coe Register Selection Bit) 
 ECEX The continuing discussion relates to the different IKBEX 
| SEXEXEERIEEREREX End-Of-Record times at which an RLV condition 
is dunnetel to the AMCP. a an RLV is caused by attempting 
x load MxH# any Register other than the Instmuction Register first, 
the RLV oagnee generates a SWPRQ. level and the pnd-Of-Recora_ 
pulse which occurs. at the end of ‘the Fecoxd | during which | RLV is 
detected generates ya Swap-cycle, and the RLV condition is x 


reported Theters ‘the record which would have been written into _ 


RLV 


been produced” If the xx RLV condition "is a result of thentex 


load Sequence taking place during a “Swap-Cycle, it is evident the 


cpp mecee meme aate! eect memo myer 


° 


End-Of-Record pulse preceding the record which would have been 


written into or read from had no error occurred , is the End-Of 


had the Load-Sequence been successful . When the Swap-Cycle 


‘egptuwexX generated by RLV begins, ENEXSwap-Count-1 (IDST), loads 


“position ee 
the output of the RLV flip flop soko, fbe! — Register for 


ge aS 


< 


PSR is used 


to Disks and Drums. 


of Sheet 27, Drum my wae a 
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